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INTRODUCTION 


Serious outbreaks of damping-off of vegetable crops have frequently been 
reported from almost every locality in the Island. The disease is more 
likely to occur during periods of heavy rainfall, when conditions of soil 
moisture and temperature are unsuitable for proper seedling development. 
Farmers sometimes complain of poor viability of seed when it is apparent 
that the low percentage of germination is due to pre-emergence failure 
caused by damping-off organisms. Heavy damping-off losses have oc- 
cured in seed and plant beds of pepper and eggplant. In many instances, 
several thousand seedlings of these vegetables have succumbed to the 
disease. The disease has appeared in naturally contaminated soils as 
well as in artificially recontaminated, steamed or formaldehyde treated, 
soils. 

Damping-off of vegetable crops in Puerto Rico has been ascribed by 
various workers to attacks by fungi of the genera Pythtum, Phytophthora, 
Phomopsis and Rhizoctonia. 

Nolla (10) found Phomopsis verans (Sacc. & Syd.) Harter responsible 
for damping-off, blight and fruit rot of eggplant. Pythium debaryanum 
Hesse and species of Phytophthora were reported causing damping-off of 
tomato, pepper and eggplant. 

Matz (7), in a study of the Rhizoctonias of Puerto Rico, reported isolates 
from beet, carrot, celery, tomato, citrus, eggplant, lettuce, corn, pepper, 
celeriac, banana, field pea, Natal plum (Carissa grandiflora), bean, ‘‘yautia”’ 
(Xanthosoma sp.) and hollyhock. No attempt was made to establish 
pathogenicity. The Rhizoctonia were studied morphologically and phys- 
iologically and cataloged by species, i. e., R. microsclerotia, R. dimorpha, 
Rk. macrosclerotia, R. grisea, R. solani, R. ferrugena, R. pallida, R. alba 
and R. melongena. 

Tucker (16) reported strains of Phytophthora capsici Leonian, P. palmi- 
vora Butler and P. parasitica Dast. causing damping-off of tomato and 
eggplant. In Puerto Rico P. capsici has been found attacking only peppers. 

Other organisms might possibly be associated with damping-off of pepper, 
tomato and eggplant seedlings in seed and plant beds in Puerto Rico. 
Aside from Nolla’s (11) work on the control of damping-off of tomato, 
pepper and eggplant caused by Pythium debaryanum, Phytophthora nico- 
tiana and Phomopsis vexans, the latter attacking only eggplant, very little 
attention has been given to the serious matter of controlling damping-off 
of vegetables in Puerto Rico. 

Fungicides for seed and soil treatments have been tested and recom- 
mended in other countries to minimize losses due to damping-off of vege- 
tables and other crops. It is a well-known fact that damping-off organisms 
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react differently to fungicidal treatments. This depends not only upon 
their specificity for toxic chemicals, but also upon variations of soil com- 
position and climate. The occurrence of different physiological strains of 
fungi is also recognized. These factors account for the apparent dis- 
crepancies in effectiveness of fungicides for the control of certain plant 
diseases. 

The present paper, therefore, treats of essential information regarding 
the occurrence of a damping-oft of pepper and eggplant in seed and plant 
beds in Puerto Rico, the causal agent, the symptoms produced on infected 
seedlings, the life history of the pathogen, the influence of environmental 
conditions on damping-off, and the effect of seed and soil treatment with 
fungicidal chemicals for control of the disease. 


CAUSAL ORGANISM 


During the summer and fall rainy season of the years 1941, 1942 and 
1943, the Genetics Department of this Station was confronted with a 
serious case of damping-off of pepper (Capsicum annuum and C. frutescens). 
Several hundred seedlings obtained from crosses of the hot Mexican pepper 
California Wonder’, grown in 


oe 


known as “‘Cuaresmeno”’ and the variety 
flats in steamed soil (15 pounds for 2 hours), or formaldehyde treated (1 
part to 40 of water), were completely lost due to damping-off. The soil used 
in every instance was a mixture of three parts of alluvial elay loam soil 
and one part of ‘“‘cachaza’’, decomposed filter press cake from the sugar 
mills. Cultures in agar plates were made by planting pieces of infected 
tissues of pepper seedlings showing symptoms of damping-off. Tissue 
plantings were also made from diseased eggplant varieties ‘‘Rosita” and 
“Puerto Rican Beauty” seedlings found in seed and plant beds. Tissue 
plantings of diseased tomato, pepper and eggplant seedlings from the field 
were made during the course of the two years. 

In a great majority of plates a rapidly growing fungus with coarse, 
septate, and branching mycelium, was obtained. The mycelium turned 
slightly brownish or dark-brown with age, grew irregularly, and formed 
large, aerial, coriaceous masses of sclerotia in culture. The characteristics 
of the organism in culture and in plants indicate a strain of Rhizoctonia 
solani Kihn. 

The general cultural characters of the isolates from pepper and egg- 


plant seedlings conformed very closely with those already described by 
Matz (7) for R. solani. Several Fusaria were also obtained on poured 
plates and were isolated in pure culture. Fifty isolates of R. solani were 


compared morphologically and physiologically, and there were no apparent 
differences among them. Pure cultures of /. solani and other organisms 
were obtained by spore and hyphal-tip isolations and were labelled R-1, 
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compared morphologically and physiologically, and there were no apparent 
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R-3, R-50, F-1, F-2, F-15; indicating Rhizoctonia and Fusarium, respec- 
tively. 


ECONOMIC IMPORTANCE AND DISTRIBUTION 


The widespread occurrence of Rhizoctonia damping-off and the fact that 
the pathogen can live indefinitely in the soil, makes this a very serious 


disease of vegetable crops in Puerto Rico. 
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Fig. 1. Distribution of Rhizoctonia solani in various fields in Station ground 


Damping-off in seed and plant beds has been very serious and 100 per 
cent losses have frequently been reported. 

Preliminary observations of the incidence of the disease in pepper and 
eggplant seedlings have revealed a high degree of soil infestation of Rhiz- 
octonia sp. in various fields at the Station. 

The general distribution of these organisms in various fields is shown in 
graph No. 1. Fig. 1. 

PATHOGENICITY 

Eight isolates of Rhizoctonia solani from different seedbeds were tested 
for pathogenicity. Four Fusaria were similarly selected for comparative 
tests with the R. solanz isolates. 





CONTROL OF RHIZOCTONIA DAMPING-OFF 


Four-inch pots filled with a soil mixture of three parts alluvial, clay loam 
soil and one part of “cachaza’’ were steamed for two hours at 15 pounds 
pressure. Soon atter cooling, the pots were arranged in LO bloeks of 13 
pots each, on a cement table inside the plant"pathology greenhouse. Pots 
of each block were numbered | to 13 at random, thus allowing 10 replicates 
for each culture. 

ach corresponding pot of each block was infested with a corresponding 
culture. This was accomplished by taking one inch of soil from each of the 
10 corresponding pots, mixing the soil in a steam sterilized, enameled pan; 
and adding to the soil a mixture of small pieces of mycelium and sclerotia 
from a mycelial mat 10 em. in diameter. One separate culture of R. solani 
or one of Fusarium sp. was used in each soil treatment. The mycelial mat 
Was obtained by growing the organisms separately in Coon’s solution. The 
Rhizoctonia and the Fusaria grew well in this medium, the former producing 
abundant sclerotia and the latter abundant conidia. The mycelial mat of 
each culture was macerated with sterile sand in a sterile mortar thus ob- 
taining a uniform mixture of the soil and macerate. One inch of the in- 
fested soil mixture was added to each corresponding pot in each block so 
that a uniform distribution of inoculum resulted. 

Control pots were treated similarly but were not infested; sand only 
was added. Thirty eggplant seeds of the variety ‘:Rosita’’ were sown in 
each replicate pot, totalling 300 seeds per treatment. The seed was sown 
one half inch deep and watered immediately. The rapid evaporation of 
water in clay pots necessitates daily watering. Records of germination, 


pre-emergence and post-emergence failures were taken daily for a period 


up to Lo daysafter germination. Damping-off oecurredand killed most seed- 


lings within the first three to five days after emergence (table 1). 

The results obtained show that all R. solani? isolates from eggplant 
and pepper seedlings, causing damping-off in seedbeds at the Station, are 
virulent and perhaps belong to the same strain. No significant differences 
existed among them, though there existed a marked difference in patho- 
venicity between the PR. solani isolates and those of Fusaria. The results 
also show that the latter organisms are of no apparent importance in produc- 
ing damping-off in pepper and eggplant. ‘Tomato seedlings showed marked 
resistance to Rhizoctonia. 

{eisolations from each corresponding group of LO replicates of all damped- 


off seedlings yielded, in every instance, the fungus /?. solanc. 


THE DISEASE 


Post-emergence symptoms of damping-off of pepper and eggplant were 
characterized by the appearance of water-soaked areas on succulent stems 
at the soil level. The affected areas became black, necrotic, shrunken, and 
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hic. 2. Pepper seedling grown in the greenhouse on (1) left, soil artificially con 
taminated with Rhizoctonia solani (2) right, on steamed soil (3). Pepper seedlings 
grown on contaminated soil showing collar rot injury due to infection with Rhizoe 


) 
fonia solar 


the plants toppled over and dried up. The symptoms appeared almost 


immediately alter emergence ol seedlings, or within the first week of erowth, 


when the tissues were succulent and more susceptible. 





CONTROL OF RHIZOCTONIA DAMPING-OFF 


TABLE 1 
Pathogenicity trial with single-hyphal-tip and monosportal cultures of fungt upon 


eggplant in steamed soil. Three hundred eggplant seeds* variety ‘‘ Rosita”’ 


vere sown for each treatment 


Damping-off —failures 


Rhizcctonia solan 


Strains 


Fusarium spp 


‘ontrol 

Three hundred seeds SO per cent germination in control 

240-seed germinated 
240 


Post-emergence failure 


Pre-emergence failure, per cent 


Post-emergence failure, per cent : 
240-seed germinated 


saa = Pre + post-emergence failures 

§ Total failure, per cent 
240 

© Not inoculated 

mean-square difference between organisms, according to data 


for table 1 


Analusis of variance fo 


Degrees of 


freedom 


Total 
Blocks 
Treatment 


error LOS 


* Significant at the 1 per cent point 


gplant were very susceptible during the first week after 


Pepper and eg 
emergence. There Was a marked resistance with Incrensimgeg age of seed 
Under field conditions, damping-off of pepper and eggplant was 


lings. 
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characterized by the blackening and shrinking of stem tissues at the soil 
level and extending up the stem, never down to the roots. In very wet 
soils, or during periods of heavy rainfall, the fungus was observed as a white 
web on the necrotic stem lesions. No sclerotia, however, were found on 
infected tissues of diseased plants (fig. 2. photo of diseased pepper seedlings). 


TEMPERATURE 
T mperalure Relations of Rhizoctonia Solani 
Cultures of PR. solani were grown on potato two per cent dextrose agar 


and incubated at different temperatures. Four duplicates were made for 





— 
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TEMPERATURE DEGREES ENTIGRADE 


hig. 38. Growth of Rhizoctonia solani in 90 hours at various temperatures 
each incubation temperature. Measurements of two diameter at right 
angles to each other for each colony were taken daily and increments in 


diameter of growth during a three day period also were taken. The average 


diameter tor each set of four plates was recorded. Maximum growth ap- 
wd 


28-32°C., and a sudden decrease occurred at 34°C 


oe 


peared to be at 
Very slow growth resulted below 20°C. 
High temperatures were found favorable to the occurrence of Rhizoctonia 


damping-off. Pathogenicity tests conducted in greenhouses (22-40°C.) 


showed significant results as to the amount of damping-off caused by strains 


of Rhizoctonia. The incidence of the disease, therefore, seems to sub 
stantiate the published statements that strains of Rhizoctonia cause damp 


ing-olf at high temperatures. In our tests, the average temperature was 


approximately 2S ¢ 
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ACIDITY 
Effect of pH of Substrate on Growth 
To determine a possible correlation of soil acidity with the development 
of the organism, R. solan? was grown on potato two per cent dextrose agar 
adjusted to varying pH value. Lots of four plates, each lot adjusted to a 
different pH value, were separately planted with mycelial disks, approx- 
imately 0.5 ¢m. in diameter, of the fungus and set aside at 28°C., in the dark. 
Twenty-four hour increments in diameter-growth of the colonies were re- 
corded. "These measurements showed that the organism grew favorably 


at pH values near neutrality or slight alkalinity. 
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Rig. 4. Graph showing weekly fluctuation of soil and air temperatures in 
| 


the greenhouse Smooth curve represents soil temperature and broken curve air 


té Tipe rature 


The growth of R. solani species at varving pH values of substrate has 
been determined by many investigators and there is much divergence 
among the observations reported (6, 13). Phe variations reported for the 
optimum acidity for growth may be explained on the basis of diversified 
strains of the fungus. 

Acidity and Damping-off 

No experiments were conducted to determine the effeet of soil acidity 
on the occurrence of damping-off. It was observed that all the pH > deter- 
minations of soil samples taken from seed and plant beds where the disease 
had been serious, ranged from pHl 5.00-6.50. 0 Observations reported for 
similar investigations have shown that damping-olff caused by [hizoctonia 
spp. is abundant in either acid or alkaline soils (3, 13). 

Soil mixtures of three parts of alluvial, clay loam soil and one part of 
“cauchaza’’ are generally used in the Station in seed and plant beds. They 
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Kic.5. Growth of Rhizoctonia solani in 90 hours at 28°C., on potato dextrose agar 
adjusted to varying pH’s values of 1.0, 1.2, 1.5, 5.49, 601 and 7.08. 
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MOISTURE 


Soil Moisture 


It is claimed by many authors (2, 3, 13) that the percentage of soil 
moisture greatly influences the development of damping-off. High 
moisture content of the top soil is considered more important than the total 
percentage of water in the soil. 


Rainfall: Agricultural Experiment Station—Rio Pedras, P. R. 
From January 1932 to December 1943 
Data compiled by the Department of Agronomy 


| Janu Feb A ver- 
Year | ae ru- |March; April | May | June j| July | Aug. | Sept. | Oct Noy Dec otal | age 12 
. oo ary yrs 


1932) 6.03)0.65 1.16 65)13.03) 8.96) 7.12) 7.55)11.94)10. 43/77 .45 

1933} 3.20/1.69| 5.23) 2.99) 7.00) 4.02) 5.98/10.18/13.36) 6 &. 5.59|70.48 

1934) 5.72/1.88) 3.< 12} 2.34) 6.05) 7.14] 4.70) 6.29) 6. ) 2.85.63 .67 

1935} 2.80'6.10| 1.73! 1.66) 7.34) 5.29) 6.98! 7.45) 6.00) 6.62) 3.86! 1.97'57.80 

1936! 1.58/1.03! .S8) 1. 3.11) 5.49)10.42) 8.37] 8.92) 6.85) 2.: 6172.51 
9 


29 


1937}17.39)1.08} . 54] 2. .90| 9. 2.53} 9.17) 5.42) 6. 14 


1938] 3.89)3.23] 3.45) 2. 5.14}1 { 
1939) 4.01/3.85 
1940} 4.21/4.24 

1941} 3.13] .73) 1.78) 5 15/1 
1942} 1.63/2.32) 2 >.89) 5.39 
1943/15.55/4.95) 4.86) 6 ae 


) 
}. 
D. 

) 


v 
‘ 
‘ 
7 
S 


1 

7.55) 4.56) 6.40) 5.75) 7.47 5.39/75.23 

3.32] 8.48] 9.60} 8.23] 8. 3.65/82.43 
.23] 4.84] 5.25] 4.44) 2.92] 6.12] 7.47) 3.64/66.02) 

1.24) 9.80) 8.90} 7.25) 5.7: .61) 3.82/82.15 

4 .42/10.07) 7.60/10.32) 8.27) § .13'73.00 

8.30) 8.6614.12) 4.00 2.84/85.05/73 . 34 


Data from the United States Department of Agriculture Weather Bureau 


Average monthly and annual rainfall 


Ele No Jam Feb- 
va of ee ru > |April} May | June} July | Aug. /Sept.| Oct. |Nov. |Dec 
tion years) * vy ary ; 


feel 


Rio Piedras.} 75 | 36 |4.96:3.28'3.45/4.52'6.90'6.10!7.69/7 .90/8.27 6.63'6 .9916.33/73 .02 


Sets of four one-gallon enameled pots filled with the above-mentioned 
soil mixture (pH 6.54) were steamed for two hours at 15 pounds pressure, 
and soon after cooling were placed on cement tables in the plant pathology 
greenhouse. The weighing method was used to determine the effeet of soil 
moisture on damping-off. No attempt was made to reduce the evapora- 
tion of water from the surface layers of the soil. The purpose was to con- 
duct the experiment by duplicating, as nearly as possible, the conditions in 
seed and plant beds where the surface layers of the soil are free to evaporate 
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water at alltimes. The practical aspect of the problem has primarily been 
considered. 

The percentage of damping-off was very high. The surface layers of the 
soil were saturated in all cases because water was added daily to replace 
that lost by evaporation. 

The results revealed that the amount of soil moisture is very important, 
provided that the water is near the surface layers. In all probability, 
different results could have been obtained if water had been supplied from 
the bottom by capillarity. Farmers apply water by means of sprinklers 
and use capillary irrigation in only a few instances. 


TABLE 2 
Varietal behavior of Capsicum annuum and C, frutescens when grown on 
Rhizoctonia solani artificially infested soil 


Damping-off failure 


Amount Total 
+ 0 
— Pre- Post- ” Failure 
pci emer- | emer- % ae 
gence | gence Pre- Post 
failure | failure | emer- | emer- 
gence | gence 


Number Variety of pepper 


number, number per cent per cent | mumber | per cent 


Early Giant $15 83 52 22 198 
Windsor A 400 175 50 43 575 
Tabasco 242 177 30 32 $19 
King of the North 350 59 14 13 109 
Red Chili 131 13 16 6 174 
Maule’s Red Hot 135 136 17 20 271 
Sweet Meat Glory 114 57 l4 Ss 171 
Large Early Neapolitan 165 57 21 i) 222 
Large Red Chevenne 70 140 9 0 
Hungarian’s Way 144 IS ] 
Chinese Giant 155 56 19 ¢ 211 
Fordhook 196 : 62 28 581 
Large Chemy 85 11 j 127 
Sweet B 301 5: 38 356 
World Beaters 63 ’ s 145 
Yellow Oskosh 66 ‘ ) 109 


a> 
or 


a) ee | 
=e DS & wo 


2 tS WwW b> 


to 
os 


I 
1 


17 tuby King 341 : $22 
IS Bull Nose 152 ) ‘ 248 
19 California Wonder 247 F 344 

Large Bell Hot 242 ‘ ; 296 


21 Sunny Broock 338 - 382 


seed germinated 

Per eent pre-emergences . 
SOO 

post-emergence failure 

Per cent post emergence = ie 

seed sown — pre-emergence failure 
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Summary of analyses of variance for data of table 2 


Comparison of failures DF Sum of squares Variance 
Post-emergence (per cent basis) 
failure 
Total 76,000 
Blocks $447 
Varieties. . . 7,300 
Error 216 


Pre-emergence failure 
Total 
Blocks 
Varieties 
Error. . 


Total failure 
Total 167 
Blocks 7 
Varieties 20 
Error 140 





* Significant at the 1 per cent level. 


Reports of the Weather Bureau for the last 36 years show that eight 
months in a year have a monthly average rainfall of more than 6 inches. 
The heavy nature of the soil around Rio Piedras and the abundant rainfall 
favor the development of damping-off. 


VARIETY TEST 
Testing Pepper Varieties for Resistance to Damping-off 


Twenty-one varieties of sweet and hot peppers Capsicum annuum and 
C. frutescens were tested for resistance to damping-off caused by Rhizoctonia 
solani. One hundred seeds of each variety were sown in rows in blocks in 
a pan and replicated eight times, a total of 800 viable seeds per variety, 
considering in each case the percentage of germination in sterilized soil. 
The scil used was the above-mentioned mixture with ‘‘cachaza,” to which 
macerates of sclerotia and mycelium of pure cultures of the organism were 
added. The seed was sown } inch deep and the soil was watered im- 
mediately after sowing with a sprinkler, until saturation resulted. The 
pan was drained at the bottom to prevent water logging. 

Diseased seedlings from each row were pulled up for tissue plating. 
R. solani constantly was associated with damping-off. 

There were significant differences in susceptibility in the pre-emergence 
stage of development of the pepper varieties investigated. It is apparent, 
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therefore, that at this early stage of development some varieties are either 
more susceptible to attack by FR. solant than others, or the possibility exists 
that even though an equal amount of seeds was sown, based on germination 
tests, they did not germinate according to expectancy. 

Records obtained during the post-emergence stage demonstrated no 
differences in susceptibility of varieties tested. Analysis of pre- and post- 
emergence failures showed that some varieties were more susceptible than 
others. All varieties were equally susceptible to damping-off, if only the 
post-emergence failure was considered. 

Analysis of variance of a varietal test with eggplant varieties “Rosita,” 
“Puerto Rican Beauty” and “Black Beauty” showed no significant dif- 
ferences in susceptibility. Tomatoes were also attacked by the isolates 
of FR. solani. Pritchard and Porte (12) found in a study of collar rot 
of tomatoes that a strain of R. solani caused only three per cent infection 
in seedbeds, while Verticillium lycopersiciti and Macrosporium solant 
produced 64 and 75 per cent infection, respectively. 


FUNGICIDAL TREATMENT 
Effect of Seed and Soil Treatment in Controlling Damping-off 


The value of seed and soil treatment for the control of damping-off of 
many vegetable crops has been well established. Seed and soil treatment 
is most effective in soils with a moderate “inoculum potential’. The 
effectiveness of various fungicidal dusts recommended for seed and soil 
disinfection was tested for the control of damping-off of pepper and 
eggplant caused by Rhizoctonia solani. Both naturally and artificially 
inoculated soils consisting of three parts of alluvial, clay loam soil and 
one part “‘cachaza,’’ pH 6.54, were used in the tests. 

Two hundred four-inch pots were filled to one inch from the top with the 
above-mentioned soil mixture. The pots were steamed for two hours at 


15 pounds pressure and soon after cooling were placed on sand beds in an 


insect-free insectary inside a greenhouse. The plan for the test was a 
random-block design consisting of 10 blocks of 40 pots each. Twenty of 
the 40 pots of every block were filled with naturally infested soil. Pots 
not steamed were labelled with odd numbers from 1 to 39. Steamed pots 
were labelled from 2 to 40. Pots 2 to 40 were infested with equal propor- 
tions of macerates of mycelial mats of Rhizoctonia solani grown in Coon’s 


liquid medium. 


Seed Treatment 


Five hundred seeds in each case were treated separately with one chem- 
ical, except groups 19 and 20 which served as checks. Sufficient chemical 
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dust was added to every lot of seed to cover its surface. The surplus 
chemical was separated by means of a fine-mesh-wire screen. 

Twenty-five seeds of each treatment were sown in corresponding pots 
in each block. The pots were watered with sterile water immediately 
after sowing the seed. 

Analysis of the results indicated a very definite effect upon the type of 
infestation and the effectiveness of the fungicides. Significant differences 
were obtained among the fungicides tested when compared with either 
naturally or artificially infested soil. The mean square of variance corres- 
ponding to differences between fungicidal treatments and the type of 
infestation, the interaction of type and infestation, and their mean square 
for error, exceeded the one per cent level, indicating, therefore, the degree 
of effectiveness of the treatments. 

Interpretation of Results Obtained from Analysis of Variance 
Pre-emergence Failure: 

On naturally infested soil: The least significant difference among treat- 
ments showed that the degree of damping-off during the pre-emergence 
stage of seedlings development was low, indicating a low “inoculum poten- 
tial” of the soil. None of the fungicidal treatments tested seemed to pro- 
mote a better germination of the seed because of either fungicidal or perhaps 
stimulatory effects. Statistically, these fungicides were equally ineffec- 
tive when compared with the check, number 19. This can be interpreted 
on the basis of low ‘inoculum potential” of the soil which enabled the seed 
of all pots to germinate equally well. 

However, ‘“Spergon,” “Arasan,”’ 1155 H. H.,” “2% Ceresan” and “New 
Improved Ceresan” apparently were injurious to the seed. This is indi- 
cated by the low percentage of germination which statistically is signifi- 
cant when compared with the check, number 19. 

On artificially infested soil: “Semesan,” ‘Z-O,” “Dipdust,” ““Cuprous 
Oxide,” “Zine Oxide” and ‘‘Coppercarb” were equally effective in control- 
ling pre-emergence failure. The percentage of germination was statis- 
tically higher when compared with the corresponding number of seedlings 
emerging in the check, number 20. 

“New Improved Ceresan,” ‘1155 H. H.,” and “2% Ceresan”’ again 
proved toxic to the seed, and reduced viability materially and statistically 
when compared with the check, number 20. 


Post-emergence Failure: 


On naturally infested soil: “Copperearb,” “Barbak D.,” ‘Fermate” 
and ‘Dipdust’’ showed some harmful effects because the percentage of 
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failure was statistically higher than that obtained in the check, number 19 
which was zero. Other treatments were equally ineffective in preventing 
post-emergence damping-off. 

On artificially infested soil: ‘““Spergon,” “Cuprous Oxide,” “1155 H. H.,” 
“2% Ceresan,” “‘Cupric Oxide” and ‘‘Barbak D.’’ were equally effective 
in preventing post-emergence failure. The percentage of surviving seed- 
lings was statistically higher than that obtained in the check, number 20. 
“New Improved Ceresan,”’ “‘Semesan Jr.”’ and ‘“‘Dipdust”’ treatments were 
statistically inferior when compared with the check, number 20. 


Pre- and Post-Emergence Failure: 

On naturally infested soil: No fungicide caused statistically higher per- 
centages of germination and development of emerged seedling than that 
observed in the check, number 19. “Spergon,” ‘11155 H. H.,” “2% 
Ceresan” and ‘“New Improved Ceresan,”’ however, reduced the germination 
and development of seedlings below that of the check, number 19. 

On artificially infested soil: ‘“‘Bayer Compound No. 1494” was effective 
in preventing post-emergence damping-off of seedlings, either before or 
after emergence of the seedlings. The effect was statistically higher than 
that obtained in the check, number 20. ‘New Improved Ceresan”’ demon- 
strated once more a toxic effect on the seed, as shown statistically in com- 


parison with the check, number 20. 


Soil Treatment 


The same procedure used in preparing pots for testing the effectiveness 
of the seed treatment was followed, except that the soil and not the seed 
was treated with chemical dusts. All treatments were applied at the rate 
of 1.0 gram per square foot of soil, except that for zine oxide, which was 
applied at the rate of 10.00 grams per square foot of soil. The soil for each 
treatment was separately and evenly mixed with one chemical. After a 
thorough mixing, the infested soil was placed in 10 corresponding pots and 
one pot was distributed in each block. 


Result of Analysis of Variance for Soil Treatment: 

Pre-emergence Failure: On naturally infested soil: In accordance with 
results obtained from soil treatment, all fungicides were apparently equally 
ineffective in preventing damping-off, when compared statistically with 
the check, number 19. None of the treatments were either better or worse 


than the check. No treatment showed toxic effects upon the viability 


of the seed. 
On artificially infested soil: All treatments were equally ineffective in 


preventing pre-emergence failure and none were better or worse than the 








TABLE 3 
Effect of seed treatment on pre-emergence, post emergence and total emergence failure 
of eggplant seedlings, variety “Rosita.” Seed sown, 250. Soil infested 
with Rhizoctonia solani (isolated from eggplant seedlings) 


Damping-off 


Total 
Manufa Post 
emer- »- | Post- 
gence emer 
gence 
num- | num- per | num- per 
ber ber ber cent 
Bayer-Semesan Co. 28 25 10 
thiurum-bisul- a ; 3 219 88 
fide. 50 
Spergon Tetrachloro-para- U.S. Rubber Co. 67 27 85 34 
a benzoquinone - 5 , 5$ 186 74 
New improved! Ethy]l-mercury Bayer-Semesan Co. 
ceresan phosphate 5 
“ “ “ 
Fermate Ferric-cimethy] Graselli Chem. Div. 
” di thio-carbamate = = 
Du Bary 1155 | Ethyl-mercury-io- Bayer-Semesan Co 
H. H dide 5 
ts “ 
Dipdust Hydroxy-merecury- | Bayer-Semesan Co. 
= chloro-phenol ‘ 
sulphate 6% 
Semesan ydroxy-mereury- Bayer-Semesan Co. 


“6 se 


chlorophenol 


Ceresan Uthy Bayer-Semesan Co. 
Z-O 
Check 
“ 
Coppercarb Copper carbonate Tennessee Copper 
“ | “ Corp. 
Cuprocide Cuprous oxide Rahn & Hass Co. 
“ “ “ “ 
ZN-O Rahn & Hass Co. 
“ “ 
Cupric oxide Cupric oxide General Chemi 
“ ss 6 Co. 


Bayer-Semesan € 


Barbak D 


“se 


Dupont no. 1 wea ipont Co. 

“ “ 

| Cuprous oxide uprous oxide Mallinckrodt Co. 

| ae oe a 
Semesan Jr. thy] mercury phos-| Bayer-Semesan C 


Jayer com Bayer-Semesan ¢ 
pound no 
1494 
40 


(2) Even numbers = artificially infested soil. 


1) Odd numbers = naturally infested soil. 


3) Per cent calculation on the basis of 250 seeds that germinated in controls. 


So 
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Analysis of variance for table 3 


Degrees of 


Variance 
freedom squares 


Failures 


Pre-emerge nce 
otal 
Blocks 
lreatments 

Kind of infestation 2,41 2, 479. 116. 46° 

17. 12° 


21.45° 


21. 78° 


I y pes 
Infestation x types 


Error 


Post emergence (per cent basis 
Potal : 530, 526 
Blocks 6, 880 
Treatments 3f 446, 162 5 52.0* 
Kind of infestation 1 327,177 327 1,032.0* 
28,342 ] ea 6.7 


Types l 2 
Si.0" 


Infestation x types { 1,563.2 


Error 35 77,484 


Total failure 
Total 
Blocks 
Treatments 
Kind of infestation 
ly pes 
Infestation x types 


ror 


* Significant at the one per-cent level. 


check, number 20; but “Spergon,”’ “Dipdust,”’ ““Fermate,” “‘New Improved 
Ceresan”’ and “Semesan Jr.,”’ apparently reduced germination. 

Result of Analysis of Variance for Total Failure: On naturally infested 
soil: “Spergon,” “1105 H. H.,” ‘‘Zine Oxide,” “Bayer Compound No. 
1494,” “‘Semesan,” ‘“‘Dipdust,’”? ‘2% Ceresan,” ‘“Z-O,” “Uspulun,”’ 
“Fermate,” “Dupont No. 1.”’ “Cupric Oxide,” “Copperearb,” ‘“Arasan,”’ 
‘‘New Improved Ceresan,”’ ‘‘Cuprous Oxide,” ““Barbak D.,” ‘““Cuprocide” 
and ‘‘Semesan Jr.’’ were equally effective in controlling damping-off. 
None of the treatments was inferior to the check number 19. 

On artificially infested soil: ‘‘Zine Oxide” applied at the rate of 10 grams 


per square foot of soil was effective in preventing damping-off when com- 
pared statistically with the check, number 20. ‘‘Dipdust,’’ ‘“Cuprous Ox- 
ide,” *‘Cuprocide,” “*Dupont No. 1,” “‘Semesan,”’ “Spergon,”’ “2% Ceresan”’ 
and “1155-H. H.’’ were equally ineffective and showed no significant differ- 


ence to the check. 

“Fermate,”’ “Z-O,” ‘‘Arasan,”’ “New Improved Ceresan,” “‘Coppercarb,” 
“Cupric Oxide,” “Uspulun,” “Barbak D.,” “Semesan Jr.”” and “Bayer 
Compound No. 1494” were statistically considered, equally inferior to the 


check. 





TABLE 4 

Effect of soil treatments on pre-emergence and post-emergence failure of eggplant seed- 
lings, variety ~ Rosita.” Fungicides applied one week before sowing 
seed at the rate of 1.0 gram per square foot of soil. Soil naturally and artificially in- 
fested with Rhizoctonia solani (isolated from eggplant seedlings) 


Seed sown, 250. 





Damping-off failures 


Num- 


a Trade name 


Spergon 


sé 


New improved 
ceresan 


Fermate 


“a 


H. 


Dipdust 
Dipdust 
Semesan 


Ceresan 


1) Odd numbers 


2) Even numbers 


3) Per cent calculatic 


Copper carbonate 


Chlorophenol mer 


Mer 


Manufacturing 


Treatment : 
10use 


Post- 
emer- 
gence 


Tetramethyl Bayer-Semesan Co 


thiurum-bisul “ 
fide. 50° 

Tetrachloro-para U.S. Rubber Co 

benzoquinone . 


Ethyl 
ph ssphate 


nercury Bayer-Semesan Co 


Graselli Chem. Div. 
of E. I. DuPont 
Co 


Ferric-dimethy] 


dithio-carbamate 
Ethyl-mercury-io Bayer-Semesan Co 

dide 5% 
Hydroxy-mereury Bayer-Semesan Co 

chlorophenol-sul 

phate 6 
Hydroxy-mercury 
nitrophenol sul 
phate 2 
Hydroxy 


chlorophenol 


mercury- Bayer-Semesan Co 
30° 
Ethyl-mereury 


chloride. 2 


Check 


Tennessee Copper 
Corp 


tahn & Hass Co. 


Rahn & Hass Co. 


General Chemical 

Co. 
Bayer-Semesan Co. 
ecury ae 
Cyanamid & 
Co. 


(m 
cyanamid 0 ( 


E. I 


iric phenyl 
hem 
Du 


Mallinckrodt Co 


naturally 
artificially 
the b: 


non that germinated in ce 


S7 





Total , a? 
Total failure 

Post- 

emer- 

gence 


Pre 
emer- 
gence 


per 
cent 


per 


0 
100 
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Analysis of variance for table 
Degrees = f Least 
of e358 square 
freedom ; ; difference 


per cent 


64.75 


tment 
Kind of infestat 
ype 
Type of infestatior 
Error 


* Significant at the one per-cent level 


TABLE 5 
Greenhouse toxicity lest with eggplant seed “ Rosita’ dusted with fungicidal chemicals 


before sowing on steam-sterilized soil. Air temperature inside greenhouse 


70-100° F. Relative humidity 40-60%. Soil saturated twice daily 


al trade name Total emergence from 250 seeds 


number per cent*® 
New Improved Ceresan 101 13 
Du Bary 1155-HH. 139 60 
‘, Ceresan 125 54 
100 
100 
an 
100 
S4 


basis of 232 seeds germinated in control. 


, . ° a 
Analysis of variance for table 6 


Variance 
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It is evident from the results analyzed that the soil treatment was ef- 
fective in those soils with a low “inoculum potential’’. 

Some fungicides are powerful poisons and under certain conditions might 
cause death of vegetable seeds. In these studies, 2% “Ceresan,”’ “Du 
Bary 1155-H. H.” and New Improved Ceresan showed this toxicity to 
eggplant seeds. ‘The results of a toxicity test are shown in table 5. 

The least square difference among dust treatments show that “New Im- 
proved Ceresan,” “Du Bary 1155-H. H.” and “2% Ceresan,” were equally 
and significantly injurious to eggplant seed. 

CONCLUSIONS AND SUMMARY 

Damping-off of vegetable crops in Puerto Rico is of great economic im- 
portance. Studies of the causative agent or agents, the symptomatology 
of the disease, the host-parasite relationship, the distribution, epiphytology 
and saprogenesis were considered necessary before attempting to formulate 
pertinent measures of control for this particular problem. 

It is apparent from the data obtained that Rhizoctonia solani and possibly 
other organisms are chiefly responsible for the damping-off losses of pepper 
and eggplant seedlings both in seed and plant beds and in the field. 

Damping-off was serious during the first three to seven days after seed- 
ling emergence. ‘Thereafter, the ability of the organism to cause damping- 
off diminished rapidly as the age and hardness of the tissues increased. 
The injury to recently emerged seedling was a soft, wet and dark rot of 
stems near the soil level, which soon spread upward and seldom downward. 
The infected seedlings toppled and finally died. In older plants, the 
infected stem tissues turned dark and became shrunken. Old plants 
withstood the disease much better than seedlings. Many plants in the 
field succumbed to the disease during periods of heavy rainfall. 

The Rhizoctonia species responsible for the damping-off were very active 
under our climatic conditions, i.e., a high temperature ranging from 26 
to 30°C. the year round, and a high soil and air moisture content. The 
high water-holding capacity of soils around Rio Piedras, and the high rain- 
fall of this locality are important factors for the development of the disease. 

The organism grew well at varying pH values of the substrate, partic- 
ularly at pH values approximately neutral. Considering that pH deter- 
minations of top layers of soil from various fields and soil mixtures (three 
parts of alluvial, clay loam soil and one part of “‘cachaza”) were found to 
be more alkaline than a pH of 6.00, the presence of the parasite and the 
development of the disease would be expected in these soils. 

The Rhizoctonia under consideration has not been observed to produce 
sclerotia in tissues of diseased pepper or eggplant. However, sclerotia are 
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produced profusely in culture media, particularly in Coon’s synthetic 
liquid medium. ‘Though it has not been possible to find sclerotia on in- 
fected plants, the occurrence of the organism in the soil is apparent from 
observations made repeatedly upon soil samples. Samples of soil mix- 
tures taken from time to time have shown constantly the presence of the 
parasite. 

Soil sterilization with steam for three hours at 15 pounds pressure was 
found very effective in preventing damping-off. Formaldehyde was es- 
pecially effective at a concentration of one part to 20 of water. If pre- 
cautions were not taken, damping-off was likely to appear in steamed and 
formaldehyde treated soils due to re-contamination. Many failures oc- 
curring in our seed and plant beds were attributed to re-contamination. 

In view of the importance of rendering soil mixtures for pots, flats and 
plant beds free from damping-off organisms, and also in view of the impos- 
sibility for many farmers to practice steaming or treating the soil with 
formaldehyde because of its relatively high cost, several fungicidal dusts 
were tested for effectiveness in controlling damping-off. 

Among the fungicides tested, “‘Semesan,” ‘‘Z-O,” ““Dipdust,”’ ““Cuprous 
Oxide,” ‘“‘Coppercarb,” ‘*Zine Oxide,” “‘Semesan Jr.,”’ ‘““Arasan,”’ ““Fermate’’ 
and “Spergon” were found equally effective as seed disinfectants for the 
control of the pre-emergence phase of Rhizoctonia damping-off. The small 
dose used for seed treatment had no residual effect to control post-emer- 
gence damping-off. Considering that great losses result every year due 
to pre-emergence failure, diminishing pre-emergence damping-off is a great 
saving of time and money. 

All treatments for soil disinfection proved equally ineffective in prevent- 
ing post-emergence failure. 

Analysis of total failure, however, showed the effectiveness of soil treat- 
ment with “Spergon,” “1155 H. H.,” ‘‘Zine Oxide,” “Bayer Compound 
1494’, “Semesan,”? ‘‘Dipdust,” ‘29 Ceresan,” ‘‘Z-O,” “Uspulun,” 
“Fermate,” “Dupont No. 1,” ‘‘Cupric Oxide,” ‘‘Coppercarb,” “Arasan,” 
“New Improved Ceresan,”’ “Cuprous Oxide,” ‘‘Barbak D.,” ‘““Cuprocide’ 
and “Semesan Jr.”’ in preventing damping-off in naturally infested soil. 

It is apparent that mercurial and copper fungicides have a decided fungi- 
cidal effectiveness as seed and soil treatments for controlling Rhizoctonia 
solani. Montieth and Harmon (8) obtained similar results in the case of 
brown pateh of turf caused by Rhizoctonia spp. ‘‘Uspulun,” ‘Seme- 
san,” “Germesan,” “Corona 620” and ‘Corona 640”. were found effective. 
These workers found that mercurials in the form of sulphate, oxide, 
chloride and nitrate were effective for controlling the disease. Merecurous 


chloride was the most effective and the most economical considering that 
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2 of a pound was as good as one pound of “Uspulun” or ‘‘Semesan”’. 
Thomas (15) found copper carbonate, mercuric bichloride and “Uspulun’”’ 
effective at the rate of 1.0-3.0 grams; 0.5-1.00 grams; and 1.0-2.0 grams 
per square foot of soil, respectively, for controlling damping-off of tomato 
caused by Phytophthora spp. Nolla (11) found: 1) That soil drenching 
with a one to 50 formaldehyde solution, or applications of 4-4-50 Bor- 
deaux mixture, were effective for controlling damping-off of eggplant caused 
by Phomopsis verans, though formaldehyde was the most effective and 
economical. 2) Treatment of soil with corona copper carbonate, at the 
rate of four grams per square foot of soil, was effective for control of 
damping-off of tomato, pepper and eggplant caused by Pythium debary- 
anum. 3) Application of copper stereate, at the rate of eight grams per 
square foot, was found ineffective for control of Phytophthora parasitica, 
but apparently controlled Pythium debaryanum. 4) Bayer dust and 
“Uspulun” were ineffective for controlling damping-off caused by P. par- 
asitica and P. debaryanum. 5) Two applications of Bordeaux (4—4-50 and 
5-5-50 strength at the rate of one half gallon per square foot of soil) were 
effective in controlling P. parasitica and P. debaryanum, but were ineffec- 
tive after damping-off has appeared in seedbeds. 6) Uspulun and Bayer 
dust were found injurious to tobacco seedlings and ineffective for control- 
ling damping-off. 7) Copper sulphate solution (4-5 pounds in 50 gallons 
of water) was ineffective at the rate of one half gallon per square foot of 
soil. 8) Effectiveness of copper fluorosilicate was questionable. 9) Acetic 
acid (1.0 and } per cent solutions) applied at the rate of one half gallon 
per square foot of soil, did not prove effective for controlling P. parasitica 
and P. debaryanum. 

These investigations showed that damping-off is a complex problem and 
many organisms are involved. A combination of control methods ap- 
peared, therefore, necessary to assure the destruction of the various patho- 
gens. Steam and formaldehyde are the best methods of soil sterilization. 
However, our experience has shown that great care has to be exerted if 
re-contamination of the soil is to be avoided. Bordeaux mixture 4—4—50, 
applied during the first week after the seedlings emerge, should accompany 
soil sterilization in order to minimize the chance of damping-off due to 
reinfestation of the soil. 

The Bordeaux was applied at the rate of one half gallon per square foot 
of soil. 

Soil sterilization with steam or formaldehyde are practices that many 
of our farmers are in no position to use at the present time. It would be 


very convenient, therefore, to control damping-off by the use of seed and 


soil treatments with fungicidal dusts already on the market. 
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Damping-off of tomato, pepper and eggplant in Puerto Rico is, so far 
as our knowledge is concerned, caused by species or strains of Phomopsis, 
Phytophthora, Pythium and Rhizoctonia. 

Some mercurial and copper compounds have demonstrated their ef- 
fectiveness for controlling these damping-off organisms in Puerto Rico. 
The possibility of using one or perhaps a combination of fungicides for 
controlling these types of damping-off appears to be a very satisfactory 


control measure. 


RESUMEN EN ESPANOL 


La podredumbre de semillas y plantitas de tomates, pimientos vy beren- 
jenas en los semilleros, va en cajones 0 ya en el campo, presenta con harta 
frecuencia un caracter alarmante en nuestro ambiente. Esta podredum- 
bre, conocida comiinmente por ‘‘saleocho,”’ representa uno de los problemas 
mas serios que confronta el hortelano. 

Kn Puerto Rico se ha encontrado que varios organismos de los géneros 
Pythium, Phytophthora, y Phomopsis son responsables de enfermedades de 
esta clase. Recientemente aparecidé en semilleros de berenjenas y pimien- 
tos en la Estacién Experimental una endofitotia de saleocho. Se pudo 
comprobar que dicho saleocho era causado por el ataque de un hongo 
cuyas caracteristicas morfolégicas v fisioldgicas lo catalogan como una 
raza de Rhizoctonia solani Kiithn. 

La siembra de semillas de pimientos v berenjenas en tiestos con muestras 
de tierra representativas de varios campos de la Estacién Experimental 
revelaron claramente la diseminacién del hongo mencionado y la gran infes- 
tacién de dichos terrenos. Este pardsito es extremadamente agresivo, 
atacando las plantitas mucho antes de emerger del terreno y también 
después de haber emergido. 

Los sintomas del saleocho aparecen durante la primera semana de surgir 
las plantitas, cuando los tejidos del tallo son mas susceptibles al ataque 
del organismo. La enfermedad disminuve gradualmente segtin van enve- 
jeciendo v endureciéndose los tejidos del tallo. Los sintomas se carac- 
terizan por la aparicién de manchas acuosas en los tejidos del tallo, a flor de 
tierra. Luego ennegrecen estos tejidos infectados, siguele un constreni- 
miento de la parte afectada, v la planta termina por acostarse sobre el 
terreno del semillero vy secarse. 

Puede colegirse por lo expuesto anteriormente, que las pérdidas causadas 


por la podredumbre o saleocho en el estado pre-emergente, como también 


después de emerger la semilla, son considerables en muchos casos. 

La enfermedad aparece mas frecuentemente en terrenos htimedos debido 
a su naturaleza impermeable o por estar mal desaguados, o bien por factores 
climdticos, principalmente abundante precipitacién pluvial. El pH del 
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terreno, segiin muchos investigadores, es factor de importancia para el 
curso de la entermedad, particularmente en aquellos terrenos en que su 
pH flucttia entre 6.00 y 7.00 o es ligeramente alealino. Dentro de nuestro 
ambiente, en que prevalece una temperatura bastante alta durante todo el 
ano y que flucttia entre los 28°C y 30°C., y en que la precipitacién pluvial 
es abundante—en Rio Piedras en este caso en que nos ocupamos es de 
aproximadamente 6 pulgadas por mes—la patografia de la enfermedad se 
manifiesta con rapidez. Varias pruebas fisiolégicas realizadas con este 
hongo demostraron su gran capacidad para crecer rApidamente en substra- 
tos htimedos, de pH variable, entre los 4.44 y 7.15, y a temperaturas entre 
los 7°C. y 34°C. En general, el hongo crece mds r4pidamente en un pH 
alrededor de 7, y a temperaturas entre 28 y 30°C. Este organismo puede 
crecer en infinidad de medios azucarados. En la disolucién de Coon el 
patégeno produjo abundante micelio y esclerocios. 

En la tabla nimero 1 del texto en inglés, se demuestra biométricamente 
que los diferentes cultivos de Rhizoctonia, obtenidos de pimientos y beren- 
jenas enfermas en varios semilleros, son igualmente virulentos. Esto hace 
suponer que todos estos cultivos correspondan a una misma raza del 
patégeno, 

Otros organismos del género Fusarium fueron también aislados. En 
las pruebas de patogenia estos organismos no revelaron en momento 
alguno estar relacionados con el desarrollo del saleocho, comportdandose, por 
lo tanto, como meros saprofitos. Aislado ya en cultivo el patégeno, cono- 
cida su morfologia y fisiologia, y su comportamiento dentro de nuestras 
condiciones ambientales, se procedié inmediatamente a probar patogé- 
nicamente un sinntiimero de variedades de pimientos y berenjenas con el fin 
de determinar el grado de susceptibilidad al patégeno. En la tabla ntimero 
2 del texto en inglés se demuestra en su andlisis que todas las variedades de 
pimientos v ajies son igualmente susceptibles al saleocho. Las pruebas con 
variedades de berenjenas “Rosita,” ‘Puerto Rican Beauty,” ‘‘Pompadour”’ 
y “Black Beauty” revelaron que todas estas variedades son igualmente 
susceptibles a la Rhizoctoniosis. 

En vista de que las variedades de pimientos vy berenjenas no son resistentes 
a esta enfermedad, se hicieron varias pruebas con un sinntimero de produe- 
tos quimicos eon el fin de ver si alguno o varios de ellos resultaban efectivos 
en combatir la enfermedad. 

Ein primer término, se dud6 de la eficacia de esterilizar con vapor el terreno 
por dos horas a 15 libras de presién y. también con formalina en dilucién 


de una parte por 20 de agua, y aplicada esta dilucién a razén de un galén 
por pie cuadrado de terreno. Los resultados demostraron la efectividad 


de estos tratamientos en evitar el saleocho. 
El tratamiento del terreno con ealdo bordelés 4-4-50 a razén de medio 
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galoén por pie cuadrado de semillero, y con sulfato de cobre en la proporcién 
de cuatro libras por 50 galones de agua vy a razén de un gal6én por pie cua- 
drado de terreno, fué bastante efectivo, aunque no tan eficaz como los mé- 
todos anteriormente indicados. El caldo bordelés aplicado en la férmula 
arriba indicada, después de germinar las semillas, contribuyé grandemente a 
evitar la propagacién del patégeno a partir de brotes esporadicos de saleocho 
en los semilleros. Los mejores resultados en caso de brotes se obtuvieron 
aplicando a la zona infestada formalina en la dilucién indicada. 

Dada la imposibilidad de muchos agricultores de usar los métodos de 
desinfeccién del terreno mencionados anteriormente por ser bastante cos- 
tosos, se resolvié probar varios polvos fungicidas de precios mddicos actual- 
mente en el mercado. Las pruebas tenfan por objeto determinar el com- 
portamiento de estos fungicidas dentro de nuestras condiciones climaticas, 
ya que se sabe que estos productos quimicos varian en su efectividad dentro 
de diferentes condiciones ambientales y de acuerdo con la naturaleza de la 
enfermedad. Las pruebas se hicieron en tiestos Ilenos de tierra natural- 
mente infestada con Rhizoctonia, 0, v con tierra infestada artificialmente 
con el mencionado organismo. De este modo se establecieron dos experi- 
mentos paralelos, uno con tierra de un indice bajo de infestacién v otro con 
un indice alto de infestacién por la incorporacién de gran cantidad de mi- 
eelio vy esclerocios del organismo. En la primera prueba se polvorearon 
semillas de berenjenas con un desinfectante determinado antes de sem- 
brarse. En la siguiente prueba 10 tiestos fueron tratados con un gramo del 


producto quimico respectivo, para un tratamiento, por cada pie cuadrado 
de terreno. Cada tratamiento en las pruebas en ambos casos, tratando las 


semillas v tratando el terreno con fungicidas, comprend{an 10 tiestos dis- 
tribuidos al azar en 10 bloques distintos, bajo techo de cristal. Los resul- 
tados aparecen en las tablas 4 y 5, y segtin el andlisis biométrico de los datos 
obtenidos, se llegé a las siguientes conclusiones: 

1. En las pruebas en que se desinfecté la semilla antes de sembrarse, los 
productos ‘‘Semesan,” “Z-O,” “Dipdust,” “Cuprous Oxide,” “Corona Cop- 
perearb,”’ “Zine Oxide,” “Semesan Jr.,” “Arasan,” “Fermate” v “Spergon”’ 
demostraron igualmente su efectividad en evitar el saleocho en la fase pre- 
emergente de desarrollo de las plantas, pero fueron ineficaces todos en evi- 
tarlo después de emerger las plantitas. 

2. Los productos “Dipdust,”’ “Cuprous Oxide,” “Dupont No. 1,’ “Zine 
Oxide,” “Semesan,”’ “Spergon,”’ “2 Ceresan,” “1155-H. H.,” “Fermate,”’ 
“Z-O,” “Arasan,” “New Improved, Ceresan,” “Corona Coppercarb,” 
“Cuprie Oxide,” “Uspulun,” “Barbak D.,” “Semesan Jr.,” “Cuprous 
Oxide,” “Cuprocide” v “Baver 1494”? demostraron ser igualmente efectivos 
en disminuir el por ciento de infeeciédn al compararse con los datos de los 


testigos. 
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Las pruebas tienden a demostrar la eficacia de los tratamientos de com- 
puestos de cobre v mercuriales en inhibir o quizis destruir al Rhizoctonia 
solani. Estos fungicidas son efectivos si se incorporan al terreno antes de 
sembrar la semilla, pero son ineficaces después de aparecer el salcocho. 
Podemos, por lo tanto, concluir que es una practica muy recomendable y 
poco costosa la de desinfectar la semilla y también el terreno de! semillero 
para evitar la apariciédn de los saleochos. De acuerdo con los trabajos de 
Nolla (9-11), los saleochos de pimientos, berenjenas vy tomates causados por 
hongos de los géneros Phytophthora y Pythium pueden evitarse desinfectan- 
dose la tierra con vapor de agua y formalina, como hemos indicado; con 
“Corona Copperearb” a razon de cuatro gramos por pie cuadrado de semi- 


llero; y también con dos aplicaciones de caldo bordelés 4-4-50 a razén de 


medio gal6n por pie cuadrado de semillero antes de regarse la semilla, 
seguido de otra aplicacién una semana después de haber germinado la 
semilla. De acuerdo con los trabajos de este investigador, ningtin mercurial 
probo ser efectivo en el combate de Phytophthora vy Pythium. 

En vista de los resultados obtenidos en este trabajo, podemos indiecar la 
conveniencia de usar combinaciones de los tratamientos arriba expuestos v 
aplicaciones de caldo bordelés para eviter la aparicién del saleocho ecausado 
por el Rhizoctonia, Pythium y Phytophjyhora. 
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STUDIES ON THE AEREOBIOLOGY OF PUERTO RICO 
RAFAEL A. TORO! 


The vast and complex conglomerate of living organisms known as the 
biota of the air is made up of bacteria, fungi and mites. A second important 
group, the products of living organisms, are insect emanations, pollen 
grains, and the minute particles of furs, linen, feathers, animal danders, ete. 
which form legion in house dust. Of the biota the more abundant in the 
Puerto Rico air are the fungi. The present paper deals with this group. 

For the last three years the writer has been studying the fungi of the air 
with the object of discovering if there is any relation between them and the 
numerous cases of nasal allergy occuring in the Island. Several facts point 
toward a close correlation between fungi and nasal allergy. This subject 
will be dealt with in a forthcoming paper. 

All the fungi were obtained by exposing plates of Sabouraud’s media for 
five minutes, in different localities, especially in the residences of asthmatic 
individuals. Each fungus was then grown separately in test tubes and set 
aside for determination. The species herein reported are those that were 
obtained with greater frequency. Slides coated with Brandt’s glycerin- 
jelly were also exposed for twenty four hours, in order to obtain a daily 
sample of the air content and correlate the study with the quantitative and 
qualitative data obtained in the cultures. 

The number of species of fungi herein reported is 24. Those marked with 
an asterisk are new to Puerto Rico, while the new species or combinations 
appear in bold faced type. 

I wish to express my appreciation to Dr. Manuel Pila of Ponce, Puerto 
Rico, whose unaltered inspiration has guided this work and whose unfailing 
advice has been most useful. Thanks are also due to Miss Marie Betzner 
Morrow, of the Bacteriology Department, University of Texas, for her help 
in the determination of some of the fungi here mentioned. 


1, CHAETOMIACEAE 


1. CHAETOMIUM GLOBOSUM Kunze & Schm. 

Perithecia about 3004 in diameter, olivaceous, clothed with slender 
hairs; asci clavate. 

Isolated from the awnings in the residence of Mr. C. E. Chardén, 
Mayaguez. 


1 Contribution No. 14 from the Department of Biology, School of Science. Coll. ge 
of Agriculture and Mechanic Arts, University of Puerto Rico. Published with the 


authorization of the Dean, 
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2. PHOMACEAE 


2. Coniothyrina ponceana sp. nov. 

Pyenidiis globuloso-depressis, membranaceis, sparsis, superficialibus, 
nigris, contexto fuligineo; myceliis septatis fuscis, sporulis sphaeroides, 
fuligineis, intense olivaceis, interdum 1-guttatis; chlamydosporiis inter- 
calaribus fuscis. 

In solutionibus cultum. Prope Ponce, Puerto Rico. Oct. 1945. 

Mycelium olivaceous, pellucid, septate, branched, 3 u thick; ropy hyphae 
4—6 w wide and thick walled, darker in color; pyenidia round, black, without 
ostiole, membranaceous, 400-600 1 in diameter; chlamydospores inter- 
calary, almost round, thick-walled, immersed in the substratum, in chains, 
dark-brown, 6-8 uw in diameter; conidia round, olivaceous, with oil drops, 
smooth, 4-6 uw in diameter. 

The genus Coniothyrina was established by Sydow (Ann. Myce. 10: 233, 
1912) to replace Coniothyrella Speg.; which was untenable because of 
priority. As defined it differs from Coniothyrium Corda in possessing super- 
ficial pyenidia without ostiola. 

Although we have placed this fungus under the above genus we do it with 
some degree of hesitancy. The growth in Sabouraud’s medium is typically 
penicelloid, the mycelium presents the same type of intercalary chlamydo- 


spore we observed in some Penicillia and even the ropy masses of mycelium 
are sometimes observed. However, the fruiting bodies are typically 


phomoid and the spores round or ellipsoid, and colored. 


3. MONTILIACEAE 


3. CEPHALOSPORIUM CURTIPES Sacc. 

Colonies floccose, white; hyphae creeping, septate, branched, reverse 
colorless; conidiophores short, arising as lateral branches of the mycelium, 
conidial heads round; conidia elongate, elliptical, hvaline, 8-10 x 3-4 uy. 

Isolated trom room of asthmatic patient. Ponee. Oct. 10, 1945. 
$. TRICHODERMA KONINGE Oud. 

(Colonies light green, reverse colorless, vezetat ive hyphae septate, hyaline, 
conidia elliptic, 8-4 x 2-3 uw, smooth, hvaline. 

[solated trom balcony in dwelling of B. Alzamora, Mayaguez, Sept., 1944. 
5. TRICHODERMA LIGNORUM (Tode) Harz. 

Colonies hyaline, fruiting areas in white tufts, reverse colorless; conid- 
iophores forming whorls; conidia globose, smooth, 3-4 uw in diameter. 

Isolated from dwelling of I. Bonin, Ponce. Oct. 1945. 

6. ASPERGILLUS FLAVUS Link 

Conidial areas vellowish, reverse lighter; conidiophores with pitted walls; 

conidia pyriform, hyaline to vellow, usually rough, 2 x 6 in diameter. 


Sclerotia white. 
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Isolated from dwelling of F. Bonin, Ponce. Oct. 1945. 
*7. ASPERGILLUS FLAVIPES Bainier and Sartory. 

Colonies white at first; then yellowish. ‘Hulle’”’ cells usually present. 
Reverse yellow to brown, heads columnar, light colored; conidia smooth. 

Isolated from parlor at Alzamora’s house. Sept. 1944, Mayaguez. 
8. ASPERGILLUS NIGER van Tieghem. 

Colonies submerged, yellowish. Reverse uncolored. Conidial heads 
black. 

Isolated from Dr. R. Perea’s house. Mayaguez, June 1944. 
9. ASPERGILLUS TERREUS Thom. 

Colonies cinnamon, spreading, velvety. Reverse yellowish; heads long, 
up to 500 uw; conidia elliptic, smooth. 

Isolated from baleony of B. Alzamora’s house. Mayaguez, Sept. 1944. 
*10. ASPERGILLUS LUCHUENSIS Inui. 

Resembling in general character A. niger, but heads lighter in color. 

Isolated from balcony of B. Alzamora’s house, Mayaguez, Sept. 1944. 
*11. ASPERGILLUS OCHRACEUS Wilhelm. 

Colonies ochraceous, with little mycelium. Conidiophores pitted with 
yellow; conidial heads globose, radiate; conidia spinulose, yellow. 

Isolated from B. Castell’s house. Playa Ponce, June 1944. 
*12. ASPERGILLUS TAMARII Kita. 

Colonies greenish, reverse pinkish, head columnar, with radiating chains; 


phialides in two series; conidia pyriform, rough. 
From Dr. R. Perea’s house, Mayaguez, Sept. 1944. 
*13. ASPERGILLUS FUMIGATUS Fres. 
Colonies green to dark green; reverse yellowish; conidia dark green in 


mass, globose. 

Isolated from parlor in home of B. Alzamora, Mayaguez, Sept. 1944. 
14. PENICILLIUM CHRYSOGENUM Thon. 

Colonies green, cottony, spreading; reverse yellow; conidiophores sepa- 
rate, about 300 4 long; conidial heads about 200 4; conidia elliptical or 
globose, 3-5 uw, pale green. 

Isolated from Maldonado’s home, Ponce. Oct. 1945. 

15. PENICILLIUM CYCLOPIUM Westling. 

Colonies in coremiform masses, loose, spreading, surface blue-green, 
reverse reddish; conidiophores intertwined; heads in columnar masses, 
about 350 uw long; fructifications in three rows of metulae; conidia globose, 
smooth, 2-4 Mi. 

Isolated from M. Vallecilla house, Ponee. Oct. 1945. 

16. PENICILLIUM VIRIDICATUM Westling 
Colonies velvety, green, reverse colorless, conidiophores about 200 u long; 
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heads in loose, radiate masses; fructifications in three stages; conidia 
smooth, globose, light green, 3-4 u diameter. 

Isolated from B. Alzamora’s house, Mayaguez. July 1944. 

*17. PENICILLIUM EXPANSUM (Link) Thom. 

Colonies gray green, brown with age, floecose, concentric; reverse brown, 
conidiophores singly; conidial fructifications in 3 series, 120-180 u long; 
phialides crowded; conidia elliptical to globose, 2-4 u diameter, green. 

Isolated from parlor of B. Alzamora’s house, Mayaguez, July 1944. 


18. PENICILLIUM RUGULOSUM Thom. 
Colonies yellowish-green, reverse yellow to orange, conidiophores about 


200 u; conidia elliptical, green, verrucose 3-4 x 2.5 4 diam. 

Isolated from parlor of R. Perea’s home, Mayaguez, June 1944. 
*19. SCOPULARIOPSIS BREVICAULIS Bainier. 

Colonies white at first, then yellowish brown; conidiophores short; 
conidia in chains, pear-shaped, in mass light brown to chocolate, 6-8 x 7-9 u. 

Isolated from parlor of Maldonado’s house, Ponce. Oct. 1945. 

20. ACROSTALAGMUS CINNABARINUS Corda. 

Colonies round, orange to red; conidiophores terminating in branches 
bearing conidia; conidia oblong, 5-8 x 3-4 uw; head enveloped by slime. 

Isolated from Bauza’s parlor, Ponce. Oct. 1945. 

21. TRICHOTHECIUM ROSEUM Link. 

Colonies white at first, then pink; conidiophores erect, conidia acrogenous, 
single; forming a head by the apical growth, cell larger, pear shaped, two 
celled, hyaline, 19-14 x 8-10 yu. 

Isolated from porch at Alzamora’s house. Mayaguez, Sept. 1944. 


t, DEMATIACEAE 


22. STACHYBOTRYS ALTERNANS Bonorden 

Sterile hyaphae black brown; conidiophores erect, unbranched; conidia 
borne on phialides, elliptical, black, echinulate, 8-12 x 5-8 uy. 

Isolated from Maldonado’s room. Ponce, Oct. 1945. 

*23. HORMODENDRUM CLADOSPORIOIDES (Fres) Sace. 

Colonies dark olivaceous, round, dense; conidiophores erect, branched, 
olivaceous at the apex; conidia cylindrical to oval, smooth, olivaceous, 
continuous or septate. 

Isolated from sputum and bed-room of Tuti Alzamora, Mayaguez, June 
1944. 

24. Curvularia pilae sp. nov. 

Hyphis sterilibus tenuibus, effusis, flexuosis nodulosisque, septatis atro- 
fuscis; conidiophoris erectis rigidis fuscis; conidiis obtuse-fusoideis, 2-3 
septatis, fuscis, loculo centrali obscuriore dilatati ibique plerumque abrupte 
geniculatis, loculis terminalibrus dilutioribus subhyalinis. 
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Curvularia lunata (Walker) Boedjin valde affine, sed conidiis minoribus 
diversum. 

Eximio medico portorricence Emmanueli Pila, sui libenter diccata. 

In solutionibus cultum. B. Alzamora * 4 (typus) Prope Mayaguez. 

Mycelium septate, richly branched, subhyaline to dark brown; hyphae 
3-7 » wide, sometimes nodulose; conidiophores brown, septate, erect, 
unbranched, dark brown on the lower part, in the upper, lighter and 
pellucid, sometimes swollen and with knobs, lower cells 6 u wide, 8 u long, 
tip cells narrower, nearly round, 4 in diameter, tips obtuse, 190-280 u 
long; conidia borne in a whorl at the tip of the conidiophores, two to three 
septate, straight or curved, brown, end cells light colored, center cell dark- 
brown, 15-20 x 6-9 u, ends obtuse. 

The genus Curvularia was established by Boedjin (Bull. Jard. Bot. 
Buitenzorg 13: 120, 1933) by segregating from Helminthosporium Link 
those species characterized by short, few septate conidia. In addition to 
the number of septa, a feature of the genus is the curved or bent character 
of the conidia, due to the growth of the central cell, which becomes larger 
and darker than the terminal cells. This makes the spores dark brown in 
the center and almost hyaline in the ends. This same character of the 
spores is a feature of some species of Spondylocladium Martius and 
Acrothecium Preuss. 








NOTES ON TRETANORHINUS OF CUBA AND THE 


( 
ISLE OF PINES 


By CHAPMAN GRANT 
INTRODUCTION 


The first specimens of T'retanorhinus I had ever seen were those I de- 
scribed from Grand Cayman. The question was whether they were closer 
to Cuban or mainland forms. The key of Duméril and Bibron, Vol. 7, 
p. 349, showed that they were closer to the Cuban form. Dr. Barbour 
kindly sent me a Cuban specimen which he said was a “good typical 
example.’’ When this specimen arrived it was seen to differ in color and 
pattern from the Grand Cayman specimens which I described (Grant, 
1940, p. 46) as “differing in pattern and color only” from the Cuban form. 
While the Cayman paper was in press, Mr. Adrian Vanderhorst arrived 
from Cuba with a small herpetological collection. He presented me with 
his only specimen of T'retanorhinus, which was indistinguishable from the 
Cayman form except for color differences. Since Barbour and Ramsden 
(1919, p. 193) say that “this species is remarkably uniform in colouration 

.,”’ I decided that there must be more than one species in Cuba of which 
they had seen only the one with uniform coloration. I had been planning 
another collecting trip to the Antilles and this prompted me to visit Cuba. 
At about this time I heard of Congdon Wood’s paper (1939) on this topic. 
(lose reading of his paper made it clear that there was still something to be 
learned. The trip was cut short by the beginning of the War, but I was 
nevertheless able to collect the series of 59 specimens which is treated 
herein. The series was taken on the property of the Central Soledad near 
(ienfuegos, Santa Clara, Cuba, from January 13-23, 1942. 

The material available at present in museums is insufficient to satis- 
factorily delimit subspecies. Mr. Wood’s classification was largely based 
on color and markings, which might have been sufficient if his series had 
been large. The establishment of a subspecies based on the color of four 
specimens is hardly convincing, especially when some of the material in 
museums Was originally preserved or set in formalin. Specimens tre- 
quently have insufficient ecological data. For instance, all of my series 
were taken on the Soledad properties in fresh water streams except one 
which was taken in a tidal estuary. This one brackish water specimen 
represents a separate species. The average label would not have differ- 
entiated the environment of this from that of the others, nor would the 
catalogue necessarily have made the distinction. 

Probably one or more species and or several subspecies of Tretanorhinus 
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inhabit Cuba and the Isle of Pines. When the problem is carefully worked 
out, the boundaries will doubtless coincide with ecological factors more than 
with the present vague geographical divisions. 

Possibly some modification in nomenclature should be made in Wood’s 
review of the genus in Cuba and the Isle of Pines. Wood uses preoculars, 
number of scale rows, light or dark venter, spots or crossbands as diagnostic 
characters. I endeavor to show that in my series, variation in preoculars 
and spots and bars are largely sexual manifestations and that the color of 
the venter is individual. 


SYNONYMY 


T. insulae-pinorum Barbour, probably a synonym. 

Probably 7. insulae-pinorum Barbour, is a synonym of 7. wagleri (Jan), 
both being 21 scale row snakes. Barbour (1916, p. 306) gives the two 
following contradictory descriptions: 

“Tretanorhinus insulae-pinorum. sp.nov. This species differs from 

the Cuban 7’. variabilis in having regularly 21 instead of 19 rows... I 

have examined 3 examples... The series of 9 Cuban examples... 

have 19 rows .. . There do not seem to be other differences in squamation 
and the color is the same so far as one may judge from Mr. Link’s material 
preserved in formalin... .” 
Barbour reverses this diagnosis (1937, p. 154): 
“This species [7’. variabilis insulae-pinorum|! seems to have regularly 

19 rows of scales while the Cuban snakes have 21. This is, at first sight, 

a trivial character but one which is apparently really diagnostic.” 

Wood (1939, p. 7) lists M.C.Z. No. 12,285, T. v. insulae-pinorum, as 
having 20 scale rows. I would have expected that it was really a 21 row 
snake since an even number of rows is not normal in this species. Mr. 
Loveridge kindly checked and reported that it had 19 rows. This indi- 
vidual may be an exception, abnormal, a specimen of another species or 
the labels may have become mixed. This is discussed later. 

In Cuba there are snakes with 19 and 21 scale rows, which might account 
for Barbour’s change of diagnosis, but I believe that the original description 
giving 21 rows is probably correct for the Isle of Pines freshwater 


population. 


Tretanorhinus variabilis wagleri (Jan) 


1865 Helicops waglert Jan, Arch. Zool. Anat. Phys., Vol. 3, p. 247: Icon. 
Gen., Vol. 28, pl. 1. fig. 1, 1868. 


1 Barbour reduced his 7’. insulae-pinorum species to subspecifie rank not because 
of any additional evidence of intergradation, but, as he says, merely to designate 


relationship 
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Tretanorhinus insulae-pinorum Barbour, Ann. Carnegie Mus., Vol. 
10, pp. 306-307; Zoologica, Vol. 11, p. 110, 1930; idem. Vol. 19, 
p. 134, 1935; and Loveridge, Bull. M.C.Z., Vol. 49, p. 351, 1929. 
Tretanorhinus variabilis insulae pinorum Barbour, Bull. M.C.Z., 
Vol. 82, p. 154.—Wood, Proc. New England Zool. Club., Vol. 18, 
p. 6. 

1939 Tretanorhinus variabilis wagleri Wood, Proc. New England Zool. 
Club., Vol. 18, p. 7. 

Type.—Unknown to writer. 

Diagnosis.—A fresh water form from the Isle of Pines and western Cuba, 
intergrading at some place or zone with 7’. v. variabilis. Females usually, 
and possibly constantly, with 21 rows; tail as much as 10 caudals longer 
than in variabilis variabilis; color pattern with possible minor differences. 


Tretanorhinus variabilis variabilis Duméril & Bibron 


1854 Tretanorhinus variabilis Duméril & Bibron, Vol. 7, p. 349, pl. 80, 
fig. 4.—Cope, Proc. Acad. Phila., p. 298, 1861; idem. p. 309, 1868.— 
Jan, Arch. Zool. Anat. Phys., Vol. 3, p. 254, 1865.—Gundlach, Erp. 
Cub., p. 80, 1880.—Bocourt, Le Natur., p. 122, 1891.—Boulenger, 
Cat. Sn. Brit. Mus., Vol. 1, p. 282, 1893.—Barbour, Mem. M.C.Z., 
Vol. 44, p. 330, 1914; idem. Vol. 47, pp. 192-194, 1919; Zoologica, 


Vol. 11, p. 110, 1930; idem. Vol. 19, p. 134, 1935. 
1861 Tretanorhinus cubanus Gundlach, Mon. Berlin Ac., p. 1001; Erp. 
Cub., p. 81, 1880.—Bocourt, Miss. Sci. Mex. Rept., p. 795, 1895. 
1865 Tretanorhinus variabilis var adnexus Jan, Arch. Zool. Anat. Phys., 
Vol. 3, p. 247.—Bocourt, Le Natur., p. 208, 1891. 
1883 Helicops variabilis Garman, N. Am. Rept., p. 33. 
1937 Tretanorhinus variabilis variabilis Barbour, Bull. M.C.Z., Vol. 82, 
p. 154.—Wood, Proc. New England Zool. Club., Vol. 18, p. 9, 1939. 
1939 Tretanorhinus variabilis adnexus Wood, loc. cit., p. 8. 
Type.—Paris Museum. 
Diagnosis.—A fresh water form from the eastern part of Cuba; 19 scale 
rows counted behind neck; subcaudals, male not over 70, female 54; color 
similar to 7. v. wagleri; intergrading with wagleri at an undetermined place 


or zone. 


Tretanorhinus gaigeae sp. nov. 

Type.—Male, No. 60 Grant Cuban Coll., C. Grant coll., in brackish 
tidal estuary at Rancho Gavilan, Cienfuegos, Cuba; Jan. 18, 1942; adult 
male. 

Diagnosis.—Upper parts light gray; 19 scale rows counted behind neck; 
small dorsal spots or saddles instead of crossbars as in variabilis; a con- 
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tinuous dark line between ventrals and first row; first, second and part of 
third rows cream color; a broken black line on upper part of third row; 
above this, gray. Color and markings not approached by any specimen 
in a series of 58 specimens of variabilis. 

Description.—Squamation as in v. variabilis; ventrals 154, caudals 68, 
preoculars 2-2, loreals 1-1; body 581 mm., tail 175 mm.; belly cream 
colored, finely speckled with brown; 34 dorsal spots neck to sacrum, about 
20 on tail. 

Wood says of M.C.Z. No. 12, 285: “Nueva Gerona, is gray, with crossbars 
for the most part broken into small spots, resembling the mainland nigro- 
luteus in this respect. Dark lines on first and fourth rows, the latter broken 
into spots posteriorly. Second and third rows cream colored. Below 
brown, speckled with white. Upper half of rostral, internasals, prefrontals 
and temporals light cream colored. Frontal dark brown; parietals light 
brown, finely speckled with black. This specimen with its extremely odd 
color pattern and unique scalation is probably no more than a freak.” 

Both specimens are males and it is possible that the female has 21 scale 
rows. Dr. Dunn examined my No. 60 and said that he was impressed with 
the difference in color. 


DISCUSSION OF T'retanorhinus v. variabilis D. & B. 
Habits 


At the time of my visit to Cuba, Dec. 13-23, 1941, it was very dry. 
Many of the smaller streams were a succession of puddles swarming with 
small fish which were being preyed upon by birds, crabs and snakes. The 
snakes were in turn being mutilated and even killed and eaten by the crabs. 
Many snakes were taken which had old or fresh scars on various parts of 
the body. The snakes come out of hiding about an hour after dark and 
start hunting fish. Snakes taken as late as 10 p.m. contained little food, 
but those found in the mornings resting on the mud under rocks or debris 
were full of fish. The snakes are quiet, easily caught and make no attempt 
to bite, but once frightened they show great agility in hiding. When 
taken by hand one characteristic is at once noticed at variance with the 
habits of most snakes: they grasp one’s wrist with their tails with consider- 
able force. A specimen can hold up the weight of its body if its tail is 
allowed to grasp one’s finger. The nocturnal habits of this snake are 
attested by the vertically elongated pupil. There were no enlarged ova, 
but the knobbed scales on head, neck and region of the vent of males were 
prominent, a modification which is apparently permanent after maturity. 

Barbour (1914, p. 330) says “It is a strictly aquatic snake which never 
leaves the water. ... It isa difficult species to find.” (1916, p. 306) ‘The 
catibo leads a colorless existence...The members of this genus are the 
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most strictly aquatic reptiles [ know, quite equalling the Hydrophids in 
this respect. I have never heard of their eggs being found, and I have 
often wished I knew whether they come ashore to lay. I presume that they 


do.”’ 


Scale Rows 


Serpents have probably undergone a general reduction in the number of 
body rows through modification of the body itself while evolving from a 
lizard-like form. The head of the snake is therefore the most logical place 
to look for remnants of lost rows since it has changed less than the body. 
Every neck scale or scale bordering the head-plates may have some signi- 
ficance although not always possible of interpretation. On the other hand 
there are cases among serpents where the number of body rows has increased 


with an increase of body size. This reversal of the general evolutionary 
trend is to meet some obscure mechanical law correlating the size of the 
scale and consequently the number of rows to the size of the snake. The 
correlation varies in different genera also due to obscure reasons connected 
with ecological factors and physical characteristics or manner of loco- 
motion of the genus. T'yphlops reduces by dropping a ventral row next the 
center; an indication of the order in which other serpents have lost their 
midventral suture. In the case of divided anals or preanals in Tretanor- 
hinus the preceding ventral projects an angle posteriorly in an attempt to 
cover the suture. When a snake is found to have more rows at midbody 
than at the anterior part of the body it is probable that a short neck row 
occupies the same relative position as the added row. 

Dr. Dunn points out that the hooded cobra’s numerous neck rows may 
be a result of the hood and not representative of primitive body rows. 

I have elsewhere (Grant, 1937) discussed the probable non-existence of a 
“midventral” row in reptiles except in snakes. The middorsal row may 
have had a different origin from the body rows. It may have originated 
with callosities, scutes or spines covering the vertebral processes as is now 
seen in the crests of lizards. It possibly did not develop from a fusion of 
the two highest body rows. The spiny crests of lizards are usually inter- 
rupted or reduced at neck and sacrum as is the spinal or vertebral row in 
snakes. 

tuthven (1908, pp. 16-21) found that the first rows to be dropped in 
Thamnophis were about midway between the ventrals and the spinal and 
were dropped in a fixed order somewhere near the middle of the body. 
Blanchard (1921, p. 10) stated that Natrir did the same. 

Tretanorphinus, however, drops thé paravertebrals at about the 100th 
ventral plus or minus ten, but apparently without dropping the fourth or 


fifth rows. 
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I have written on the origin of the rows on the head of Vatrix (Grant, 
1955, p. 927) pointing out that frequently two rows start at the Juncture of 
the parietals and extend only a short distance when the spinal or vertebral 
row appears. The spinal row does not appear to be a fusion product of the 
two dropped rows (see fig. 1.). ‘Thus the paravertebrals are dropped by 
wll three genera, but at widely different places. 

Natric and Thamnophis drop rows 4, 5 and 6 in a fixed order at about 
midbody. There is no such reduction apparent in Trefanorhinus until the 
neck is examined when it is seen that there is a short fourth row which 


Fic. 1 Squamation of head of tf r Sl ny ioOwWwlng Origin of scale rows 


stops at about the twelfth ventral. Thus the three genera seem to drop 


the same rows, but at widely different places. 

To recapitulate: Vatrze shows rudimentary paravertebrals and drops 
fourth ete. at about midbody. The “19 row” Trefanorhinus drop the 
paravertebrals at about midbody and the fourth row is rudimentary 
Therefore one might expect to find that the “21 row” Tretanorhinus ex 
tended the 4th row to about midbody. 

The very first 21-row snake examined from the U.S. N. M., No. 27,980 
carried out this expectation. The 4R drops at 72 and the4 Lat 18. This 


seemed to show a direct similarity between the genera in this respect, ex 
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cept for the fact that all the other U.S. N. M. 21-row specimens examined 
did no such thing; they drop the LOth and 9th rows. 

This brings up the possibility that larger series may prove that there are 
two species; one dropping the 10th and 9th and having a rudimentary 1a 
and another species which drops the l0th at midbody and the 4th also at 


midbody. 
My Soledad series are all 19-row snakes as commonly understood. — How- 


ever, all can be termed 21-row snakes if the rudimentary 4th row which 
extends to about the 12th ventral be counted. They then could be termed 
21-19-17 row snakes, but by present usage they are all 19-17 row snakes 
since a rudimentary or midbody row is seldom noted. This fact shows the 
advisability of giving the first count as the maximum midbody count and 
so stating or explaining definitely any other svstem used. 

Dr. Dunn has this to sav: “It is a general characteristic of Nenodontine 
snakes to reduce from midbody by dropping paravertebrals ; of Natricine 
and Colubrine snakes to reduce from midbody maximum by dropping lat- 
erals. There is lots of evidence as to this in many genera and species. 
What happens on the neck is as vet not widely known, nor for many forms. 
It would be interesting to know more and the odd U.S. N. M. 27,980 is 


interesting.” 
Neale rows of the U.S. N. M. Specimens 


Disregarding the short neck rows it will be remembered that the Soledad 
series dropped the 9th row at 100 plus or minus ten. The 6 U.S. N. M. 
19-row specimens drop the 9th or paravertebral row at from the 90th to 
the 128rd, averaging 111. The six 2l-row specimens present an entirely 
different picture. Instead of having an extended 4th row as one might 
expect, the Oth and 9th rows are dropped, the 10th at from the 52th to the 
S7th, averaging 71; the 9th at from the 116th to the 142nd, averaging 130. 
Two of this latter six were irregular. No. 27499 has irregular rows that 
appear and disappear in a most confusing way. In places this specimen 
can be counted as a 23 row snake. IT have seen such examples in Vatriv. 

There may be two species of 21-row snakes; one with extended fourth 
row which drops at about midbody and the 10th somewhat farther back; 
another species which drops the 10th and 9th. If these two forms do 


exist the female of each may be a 21-row and the male a 19-row form. 


Krrors possibl a counting rows 


The spinal row starts several scales behind the parietals and disappears 
a few scales anterior to opposite the vent. A count just anterior to the 
vent might result in an even number which would not be a true count. 
Oecasionally there is a short row near the vent between rows 2 and 3. or 


Zand 4, which, if counted would 21IVe a count OF two too many. Frequently 
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a row is dropped as much as 10 scales anterior or posterior to its mate on 
the opposite side. This usually accounts for the even-number counts fre- 
quently seen. The writer remembers one Natrizx in which a row on one 
side was represented only by two small scales and a third which appeared 
at a short distance. 

An example is U. 8. N. M. 27,980. Wood lists this snake as having 20 
rows. This snake drops the 4R at 72, the 4L at 18; 10 R & L at about 129. 
Thus it has 21 rows from 1 to 18; 20 rows 18 to 72; 19 rows 72 to 129; 17 
to vent. Loveridge calls it a 21-row snake; Dunn (letter Nov. 24, 1944) 
and Dr. L. M. Klauber call it a 19-row snake with an abnormally long 4R. 

Since the “usual counting place” is half way between snout and vent, 
when a species of snake having a spinal row counts out an even number, 
the cause should be discovered and the explanation given. An even number 
is probably caused by an abnormality. 


DATA ON SOLEDAD AND U. S. N. M. SPECIMENS 


Size and proportions 


The females appear to be larger judging by this series and the Cayman 
Island species. The tails are proportionately shorter than the males and 
the young have tails proportionately shorter than the adults. 


Secondary sexual differences 

Males are smaller, have shorter bodies with fewer ventrals; longer tails 
with more caudals; predominate with a single loreal; have greater propor- 
tion of preanal sutures; have heavier keels and striations and when mature 
have knobs on chin scales and near vent. The female has a greater pro- 
portion of 3 preoculars and has more acute abnormalities than the male. 

In all specimens recorded by Wood every one with 21 rows or with pre- 
oculars 3-3 is a female, but he does not stress this fact. The only specimen 
Wood lists with 21 rows that he does not list as a female is his p.8; ‘U.S. 
N. M., No. ?, 21 rows, sex 2”? Miss Cochran kindly furnished the number 


as 27,499 and the sex, female. 


The anal and preanal 


The anal and frequently the preanal is divided by a diagonal suture 
running forward from the snake’s right to left. The direction of this diag- 
onal in this species is invariable (Grant, 1944). There is occasionally a 
half ventral entering from either side immediately anterior to the anal or 
preanal or between the two. 

The anal region is modified in 58% of males and only 16% of females. 
This discrepancy seems to have a direct sexual significance and might be 
considered in the category of secondary sexual dimorphism. The 12 U.S. 
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N. M. specimens examined had no divided preanals, but only two were 
males. 

A divided anal, preanal or a half ventral in this region is preceded by a 
pointed ventral, the point tending to protect the suture. This may be an 
indication of how important for survival it was for snakes to develop single 
ventrals. 

Males with split preanals seem otherwise normal, but one of the two 
females thus split seemed to be generally abnormal, having abnormal loreals 
and temporals and she was the only specimen in the whole series with three 
postoculars in addition to having an extra half ventral. 

Certain scales nearly free from abnormalities 

The frontal, prefrontals, internasals, parietals, rostral, mental and chin 
shields show practically no abnormalities. In two cases the corner of the 
prefrontal enters the orbit and this might be considered as a fusion of that 
scale with the preocular. The posterior angle of the frontal is subject to 
considerable variation in outline. The supraoculars occasionally seem to 
fail to pinch off the uppermost preoculars on one side. 


Scale abnormalities 


Head abnormalities are more numerous in females. Omitting the labials 
there are 26°, male and 60°% female abnormalities; including labials there 
are 60°) male and 180% female abnormalities. The term ‘‘abnormality” 
used here could be supplanted by “unusual” or in some cases “‘super- 
numerary’’. 


Individual variations in tabular form 








34 males 


Loreals 
times oc 


curring 


Preoculars 
times oc 


curring 


7, 8, 9, 160, 1, 2,3 
i 3 000 1 


Ventrals 


‘audals 2 broken not counted 4 broken not counted 


60, 1, 2, 3, 4, 5, 6, 7, 8, 18, 9,50, 1, 2,3 
L-6:3 6-42 202 1 Le Ea 


average 63.5; range 9 av. 50.7; range 3 


Note actual gap of seven counts between sexes in caudals and that females have 


more ventrais and fewer cuadals. 
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Labial variation 

Small triangular scales are wedged between the lip-corners of certain 
labials. Their shape and position give no clue that they were derived from 
either of the adjacent labials. Normally there are 8 upper and 10 lower 
labials. Of 34 males 9 had 11 irregularities; of 25 females 13 had 32; 26°% 
males and 52% females had irregularities; irregular males averaged 1.22 
irregularities; females, 2.46. Nearly 50% of irregularities were between 
the 4th and 5th lower labials. 


Fig. 2 
Fic. 2. Hemipenes of freshly killed Tretanorhinus v. variabilis, injected. 


kro. 3. Hemipenes of 7'retanorhinus v. variabilis drawn from a dissection, after 
Cope, Report of U.S.N.M., 1898, Plate 23, fig. 11. 


Hemipenis 


The drawing of the hemipenis herewith was made from specimens in 


which the organ was injected with alcohol immediately after death. This 
engorges the organ to such an extent as to hide the suleus. (Fig. 2). 
Cope’s fig. 11 of plate 23, shown as Fig. 3, was probably made from a dis- 
section. Each figure shows characters not shown in the other. 


Color pattern and variation 
The venter ranges from cream through various degrees of pigmentation 
to almost solid slate in different individuals. The dark color displaces the 
light by dendritic patterns. There is a dark or nearly black line at the 
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juncture of ventrals and first row. This line may not be apparent when the 
venter is dark. A light band occupies the remainder of the first, all of the 
second and part of the third rows. This band may be greatly reduced by 
pigmentation or may be chocolate. From the upper part of the third row 
the true dorsal pattern begins. Fundamentally it consists of about thirty 
cross bars nape to vent; twelve on tail. The bars occupy one to three 


fe vertebral third. 
oy row gir oad 


ome 











0 {t. O OM. 0 


Fic. 4. Diagrammatic drawing of the various color patterns found on T'retano- 


rhinus ariabili 


scales in width, separated by three to five scales; bars are occasionally out- 
lined by light and there may be false shadow-bars between them. No 
specimen has been seen that adheres to any one dorsal pattern for its entire 
length. The most common variation is for the pattern on the two sides 
to alternate. Considering the bars on one side: they may narrow at the 
middle and widen at the ends becoming hour-glass shaped; they may sepa- 
rate, the upper part remaining a spot or coalescing with its mate on the 
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opposite side forming a saddle; the lower part may remain a spot, but it 
usually forms a dash of various lengths and in one case a continuous wide 
stripe; the spots and bars may alternate; the spinal may be clear or have 
an occasional fleck or it may be black and the bars may touch it or not; 
the pattern may be reduced to occasional flecks on spinal, mid-side and 
third row. There may be combinations of these patterns on various parts 
of the body, but the predominately spotted patterns are confined to the 
males. 

It is not a simple matter to count the bars from neck to sacrum. It is 
doubtful whether two students would obtain the same counts in a series 
of specimens. 

As is to be expected, the pattern is more clearly defined on young speci- 
mens, but does not change in any way with growth. It does become ob- 
scured to varying degrees by added pigment. Another change that comes 
with maturity in many cases is a chocolate pigment which appears on the 
first three rows or the lateral stripe. The background is rarely chocolate. 

Patterns expressed in their simplest terms, by sexes, taken at the vicin- 
ity of the 00th ventral: 


Pattern 2 female 

. simple bars. .... pews nasemed ; S 

. bars, spinal clear pres I 

. hour-glass 

). bars, spinal black 

. bars, third row black 

. bars and spots alternating 

. saddle and dash or spot , 0 
10. spot and dash ) 0 
11. dots only 0 


Dr. Oliver kindly read this MS and challenged this sentence by saying; 
“Tsn’t obscurity a change?” Yes, obscurity is a change in degree of pig- 
mentation, but my meaning is a change in pattern such as spots growing 
into bars ete. during growth of the individual. 

As to patterns I believe that possibly the primordeal coloration of many 
animals was a plain dark dorsum grading into a lighter venter. This is 
the simplest pattern and could be considered to consist of two longitudinal 
stripes—an upper and a lower color. This pattern gradually became more 
complicated and in turn the more numerous stripes broke up into checkered 


patterns and these in turn coalesced into cross bars by the process of 
natural selection. I do not believe that a pattern ever migrates on an 


individual. Slow moving snakes and animals and/or the young of fast 
moving adults may be spotted or barred. In the first instance the bars 
are permanent; in the second they are retained while useful. A pattern 
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that fades out is usually replaced by a solid color, but in the case of Sphae- 
rodactylus cinereus Wagler, the cross bands of the young are replaced by 
fine dots on a gray ground. The design has not migrated; it faded out and 
was followed by another. In some sexually mature male Pseudemys sp. we 
find a migration of dark pigment towards the sutures leaving the centers 
of the seutes light. Again it is not a pattern migration since the true 
pattern of ocelli, when present, does not move or change other than to 
fade. Neither do we consider this last case to be melanism as Barbour 


chooses to call it; melanism being congenital. 
Dr. Dunn states in letter 11/24/44; “The general opinion is that spotted 
pattern precedes striped or ringed or uniform color in development and 


in phylogeny (cf. Zenneck, Zeichnung der Boiden). I do not wholly sub- 
scribe to the general opinion, but I have seen spotted young change into 
uniform adults and spotted young change into striped adults, and spots in 
the embryo which are stripes at hatching. It certainly happens in devel- 
opment. I refer specifically to Elaphe quadrivittata, Lampropeltis rhom- 
bomaculata and Leimadophis bipraeocularis (whose 11 month development 
in the egg I followed in Bogota). The question is whether development 
implies anything as to phylogeny as general opinion says it does?” 

Dunn does not make it clear whether he refers to the disappearance of a 
pattern which is followed by anotker, or whether there was a true migra- 
tion of a pattern or part of a pattern. 

The color patterns of my series may be expressed sexually: males have 
about 70% barred and 30°7 spotted pattern whereas the females are 100% 
barred. The male venters are 26, 53 and 21% light, medium and dark 
respectively whereas the females have 28, 64 and 8%. There is a natural 
correlation between spotted pattern and light venter; the spotted pattern 
requiring less pigment than the barred patterns. 

Migration of pattern with growth was considered by Barbour who says 
(1919, p. 193): “In the young also the dark cross bands appear as oblong or 
squarish dorsal patches which become extended into strap-like bands with 
increasing age.’ I have four very young specimens which bear the entire 
strap-like bands and not the squarish dorsal patches, and adults which 
bear the squarish dorsal patches. I know of no snakes in which the mark- 
ings spread with growth. In this and many other species the pattern tends 
to become dim or almost obliterated by an increase of dark pigment, but 
the basic pattern remains unchanged. In the common blue racer, Coluber 
sp., the young have a pattern of cross bars which fade out as the snake 
grows, but the pattern does not change shape or move. 

On the same page Barbour quotes Boulenger as saying: ‘‘. . . a more or 
less distinct light lateral streak on the second and third rows of scales 

>to which Barbour replies: “The white lateral band, he mentioned is 
always found in the young, but we have never observed it on adults.” 
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In three of my young specimens the band is distinct and in the fourth dim. 
Among adults it is occasionally distinct, but usually dull or obscured. 


Dr. E. R. Dunn on Tretanorhinus 


Dunn 1939, writing on the mainland forms says; ‘““‘The Antillean forms 
are the subject of a separate report by Mr. G. Congdon Wood, but I have 
examined the material with him and each of us has had access to the find- 
ings of the other. 

“For the genus as a whole three groups can be made out. These differ in 
range, in markings and in ventral count as shown below: 


Atlantic drainage, Pacific drainage, 
mainland Antillean mainland 
Dorsal markings . two rows of dots crossbars three dark stripes 
Male ventrals . 133-139 152-162 166-169 
Female ventrals 138-151 154-168 168-177.” 
My Soledad series agrees with Dunn’s ventral counts being, males, 150- 


163, females 156-164. 


Congdon Wood on Tretanorhinus 


Some of the data in Wood’s paper seemed out of line with the Soledad 
specimens. Dr. Barbour kindly forwarded me under date of June 9, 1942, 


data which Mr. Loveridge had been kind enough to look up. Dr. Cochran 
kindly loaned me 12 specimens which seemed to have inexplicable data. 
Mr. Charles Shaw, who has done much counting and sexing for Dr. Klauber, 
kindly sexed the U.S. N. M. specimens, as I wanted corroboration in mak- 
ing any corrections in Wood’s paper. 

Some of Wood’s data which seemed unconvincing were apparently wrong 
as shown below. Three cases of sexing which he omitted are supplied. 


Specimens Wood’s data Loveridge’s data 
M.C.Z. 2,285... . 20 rows 19 rows 
7,932 a female male 
sexes by Shaw 
U.S.N.M. 27,980 sex ?, rows 20 female, 21 rows 


59,322 sex 2, V.?, C.? female, V. 161, C. 70 
56,367 loreals 1 loreals 3-1 or 2-1 
56,362 male female 
$3,318 a C. 67 plus C. 57 plus 
27 ,499 ..ee. 8ex ?, V.?2. loreals 1 female, V. 160, lor. 2-1. 
Wood uses trinomials in his synonymy in quoting original descriptions 
where a binomial was used by the author. 
Some of Wood’s data which seemed out of line are correct. His speci- 
mens seem to have about ten more caudals than the Soledad series; spotted 
females; fewer abnormal scutes; more scale rows. 
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The characters which Wood uses as of subspecifie value are; (1) color 
of venter, light or dark; (2) 2 or 3 preoculars; (3) spots or crossbars; (4) 
19 or 21 scale rows. 

The Soledad series shows the light or dark belly to be purely an individ- 
ual variation and I believe that it is probably so in other localities. The 
matter of 2 or 3 preoculars seems to have a sexual significance in all speci- 
mens listed by Wood as well as the Soledad series. I attribute the pre- 
dominance of 3 preoculars in females to the fact that they are the larger sex 
and heavier headed. The Soledad series seemed to show that spots were 
strictly a male pattern, but the U. 8S. N. M. specimens seen by me seem 
to disprove this assumption. Larger series are needed to settle this point. 
19 or 21 scale rows is apparently diagnostic and it would be of interest to 
know whether a large series would still show the 21 rows confined to females. 
Data showing where 20 and 19 row populations intergrade would be of 
value in defining subspecies. 

Kivery specimen in Wood’s paper with 21 rows is a female; every specimen 
with preoculars 3-3 is a female. 

Dr. Dunn Nov. 24, 1944 writes; ““‘Wood described no new forms, but 
made a tentative allocation of a number of existing names. Your big 
Soledad series has pretty much eliminated his ventral color characters and 
his preocular characters. There is left the occurrence of 21 scale rows in 
the west—nearest to 21-row nigroluteus of the mainland—and perhaps more 


spotting and less crossbarring in the west—nearest to the never-barred 
nigroluteus of the mainland. He helped open the situation for discussion 
by showing that 21 row snakes were not confined to the Isle of Pines, but 


also occured in Pinar del Rio.” 


SUMMARY 


Little is known about Tretanorhinus from Cuba. Individual variation 
is so considerable that a large series and extensive collecting will be neces- 
sary before any definite picture can be formed. 

It appears that the number of caudals, pattern, color, preoculars, number 
of scale rows and possibly the sequence in which the rows are dropped 
have either taxonomic or sexual significance or both. 

There probably is a salt or brackish water form common to Cuba, the 
Isle of Pines and surrounding islets. This form is probably at present 
represented in museum collections, but unidentified. The fresh water form 
has doubtless speciated considerably. ‘The genus seems to be very plastic. 

From our present knowledge the following forms appear to be recogniz- 
able: 

Tv. wagleri (Jan): fresh water of the Isle of Pines and western Cuba; a 
long tailed form with 21 scale row females; ten more caudals than 7’. v. v. 
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T.v. variabilis D. & B.: fresh water from eastern Cuba; 19 rows; caudals 


male 70, female 54. 
T. gaigeae, sp nov.: a light gray spotted form, probably confined to brack- 


ish water. 
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A NEW NAME FOR ALSOPHIS ANTILLENSIS 
By CHAPMAN GRANT 


Schlegel (1837) described Psammophis antillensis from St. Thomas, 
Guadeloupe, Martinique and Cuba. Brongersma (1937) revised this com- 
posite species, but left a few loose ends which this paper endeavors to 
catch up. 

The Alsophis which inhabits most of the islands and islets east of Puerto 
Rico has long been known as Alsophis antillensis (Schlegel). If a suffi- 
ciently large series of specimens could be assembled from each islet of this 
area, an average difference, possibly of subspecific value, between many 
of the populations would be apparent. The large series which I have col- 
lected from some of the islands tends to bear this out (Grant, 1932). On 
the other hand, many specimens from most of these localities could be 
matched in a large series from almost any other island in his area. 

Color pattern has played an important part in the taxonomy so it may 
be advisable to explain how Stejneger’s fig. 174 came to be considered typ- 
ical of the pattern of antillensis. 

Stejneger habitually described a single specimen of a species in detail and 
then discussed variations in a separate paragraph. When he summarized 
Alsophis antillensis (Stejneger, 1904; p. 704 et seq.) he had material from 
St. Thomas, which was one of the type localities, but these specimens were 
not in good condition. Therefore he selected a half-grown, distinctly 
patterned specimen from Culebra Island, USMN No. 25557, and illustrated 
its color pattern at midbody with his Fig. 174 (see cut). He did not state 
that this pattern was typical of the species. He merely remarked that the 
marking on the fifth seale row appeared to be constant, but did not state 
how far it extended posteriorly, nor did he mention the pattern depicted on 
the eighth row in Fig. 174. He said: “On the whole the coloration is much 
as in the specimen described above. ...” The specimen ‘described above’”’ 
was not the one figured, but No. 25554, an adult, doubtless with a dimmer 
pattern than that of the half-grown specimen figured. 

I have found in well-preserved material from the Virgin Islands area that 
the pattern on the eighth row is usually wanting and the pattern on the 
fifth may not extend beyond the region of the neck. Anteriorly the pattern 
on the fifth row may be duplicated on the sixth row and an inverted pattern 
may be found for a short distance on the fourth row. Note that the fourth 
row is dropped at about the 108th ventral, or posterior to the middle of the 
body. If the pattern extends beyond this point it appears to occupy the 
fourth row, but it is in reality on the same row on which it originated 
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the fifth. In my observation a one row pattern does not switch from one 
row to another. 

Stejneger (p. 704) pointed out that the type localities of Alsophis antillen- 
sis, having been designated St. Thomas, Guadeloupe, Martinique and Cuba, 
obviously constituted a composite species. Schmidt (p. 140) agreed, but 
added that ‘‘the name has come to be restricted to the Virgin Islands form 
by the consensus of opinion among herpetologists.”” The specimen that 
Schmidt summarizes is not from the Virgin Islands despite his restrictions, 
but was taken on Culebra. He even records the species from Puerto Rico 
(pp. 139, 141). He states (p. 139) that Giinther (1859; p. 210) restricted 
the species to St. Thomas, but Brongersma (p. 3) denies this. 

Schmidt requested Brongersma, who had access to the type material, to 
make an examination and publish his findings, which he did. The results 
of Brongersma’s paper may be thus summarized. 


SUMMARY OF BRONGERSMA’S PAPER 


1. Psammophis antillensis Schlegel, is a composite species which the de- 
secriber thought had wide distribution. 

2. A lectotype must be selected to restrict the name antillensis to one of 
the components. 

3. The lectotype must be selected from among the specimens upon which 
the description was actually based and not on others which Schlegel merely 
examined. 

4. Schlegel mentions three cotypes of which the measurements are the 
only clues to their identity. These specimens are in the Leiden Museum: 

a) No. 767 Leiden, labeled Psammophis antillensis, from Martinique, is 
in reality Eudryas boddaertit (Sentzen), from Venezuela. 

b) No. 768 Leiden, labeled Psammophis antillensis, from Guadeloupe, 
chosen by Brongersma as the lectotype, is identical with Alsophis leucomales 
leucomales (Dum., Bibr. & Dum.), from Guadeloupe. 

c) No. 769 Leiden, labeled Psammophis antillensis, from St. Thomas, 
collected by Richard, is in reality Alsophis sancticrucis (Cope), from St. 
Croix. 

5. Schlegel did not use St. Thomas specimens in describing Psammophis 
antillensis. 

6. As a result of Brongersma’s action the Guadeloupe form becomes 
Alsophis antillensis (Schlegel) and leucomales becomes a synonym. 

7. The St. Thomas form is unnamed unless, as Schmidt says, (pp. 139, 
141) it is identical with Alsophis anegadae Barbour, in which case it takes 


that name. 
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DISCUSSION 


I will endeavor to show that: 

1. Leiden No. 769, labeled St. Thomas, collected by Richard, is not A. 
sancticrucis. That neither Brongersma nor Schmidt proved that it came 
from elsewhere than St. Thomas as labeled. 

2. Schmidt did not prove A. anegadae identical to the St. Thomas area 
populations and I endeavor to show that it is different. 

3. A. nicholsi Grant from Buck (or Capella) Islands is subspecifically 
different from the St. Thomas area populations and becomes A. nicholst 
nicholst Grant. 

4. St. Thomas ete. have a population differing subspecifically from A. 
nicholsi and is therefore given a new subspecific designation. 

Brongersma (p. 3) eliminated Leiden No. 769, labeled Psammophis 
antillensis, from St. Thomas, as a possible lectotype on the following 
grounds; ‘“The coloration of the anterior part of the body is not that which 
Stejneger (p. 705, fig. 174) and Schmidt (p. 142, fig. 47) describe as typical 
for Alsophis antillensis from St. Thomas.” Note that Brongersma infers 
that the descriptions and figure referred to are of a St. Thomas specimen. 
{eference to Stejneger shows that his fig. 174 is of USNM No. 25557 which 
was taken on Culebra Island and not on St. Thomas. Stejneger’s descrip- 
tion (pp. 704-705) is of USNM No. 25554 also from Culebra. Schmidt’s 
fig. 41 is a copy of Stejneger’s fig. 174. Schmidt (p. 141) says: “‘Much the 
best description extant is that of Stejneger, based on a Culebra specimen. 

Apparently the only color pattern of which Brongersma was aware 
was that of Culebra specimens. 

Probably Brongersma would have avoided a change from a long estab- 
lished name by selecting Richard’s St. Thomas specimen for the lectotype 
had he known all the facts. As it was he sent a “rough sketch” (p. 3) 
(see cut) of Richard’s St. Thomas cotype, 769 Leiden, to Schmidt who 
identified the sketch as Alsophis sancticrucis (Cope) although Schmidt had 
neither St. Thomas nor St. Croix specimens for comparison. However, 
the sketch showed what appeared to be crossbands and Brongersma (p. 3) 
says the specimen has more or less distinct crossbands. On p. 4 he states 
that there is a specimen in the Paris Museum, No. 3574, also labeled “‘St. 
Thomas, Richard,” I believe that since this specimen is unchallenged as a 
St. Thomas specimen, Richard’s labels have not been proven untrustworthy. 

| thought it necessary to locate a specimen of sancticrucis so that the 
above mentioned sketch might be compared to a real specimen. Mrs. 
Gaige of the MZUM, Mr. Loveridge of the MCZ, Mr. Bogert of the AMNH 
and Miss Margaret Storey of Stanford University all kindly answered my 
query to the effect that they had no specimen of sancticrucis. Dr. Cochran 
obligingly stated that the USNM had a specimen catalogued as sancticrucis 
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USNM No. 11105 from Guadeloupe, but the locality makes this specimen 
without interest in this case. Dr. E. R. Dunn kindly reported that the 
ANS had the type, No. 5404 from St. Croix. I therefore forwarded him 
the sketch for comparison. He stated in a letter dated Feb. 1, 1945: 

“T checked the sketch of Leyden 769 directly with ANS 5404, which is 
one of Cope’s original specimens of sanclicrucis. ‘The markings of the two 
differ considerably. The type has a light line along the meeting edges of 
scale rows two and three; this does not appear in the sketch. The type 
shows light bars running directly across the back; the sketch shows some 
vague and oblique light marks which do not cross the back. The ANS 
has two specimens from the ‘West Indies’ which agree closely with the 
type, but are more vividly marked. In my opinion the Leyden sketch 


does not represent a specimen of sanclicrucis.”’ 


FIG. 174.—ALSOPHIS ANTILLENSIS. Color pattern 
und middle of bod) No, 25557, U.S.N.M. 


Fra. 5 


The reader may compare the sketch, fig. 5 with the photo of the type, 
fig. 6, for himself. [ invite attention to the “pattern” on the sketch. A 
preserved specimen of this genus is prone to lose seales by handling. When a 
scale rubs off it leaves a light colored area caused by exposing the lighter 
colored skin. The sketch shows what might well be a specimen that had 
received considerable handling. 

I believe that the above evidence, with the illustrations, is sufficient to 
prove that Levden 769 labeled St. Phomas is not sanetieructs and that 
there appears to be no reason to doubt that it came from St. ‘TPhomas. 

There is little doubt but that Brongersma would have given the St. 
Thomas population a name had not Schmidt (p. 189) svnonymized antillen- 
sts and anegadae, although he had neither St. Thomas nor Anegada material 
at his disposal. Schmidt stated in a letter to me dated Jan. 11, 1943: 
“As for the problem of anegadae, my reference of it to antillensis was based 
on very general resemblances.” Sehmidt (p. 139) includes anegadae in 
the svnonomy of anfillensis. He explains his action thus (p. 141): “The 
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two specimens (of antillensis from Puerto Rico) agree closely in coloration 
with the color variety described by Barbour from Anegada and, as | do 
not wish to admit of a discontinuous distribution of anegadae, it seems best 
to include both Puerto Rican and Anegadian specimens with antillensis.” 


6 


srongersma stated (p. 5): Ef Schmidt (pp. 139, 141) is right in referring 
Alsophis anegadac to the synonymy of the species occurring in St. Thomas, 


this name must replace Al/sophis antillensis auct. (non Schlegel). As I 


did not examine... anegadae ... T eannot form an opinion on the possible 


identity ...and...must leave it to future authors. ... 


Barbour (p. 102) in his original description of anegadae says: ‘Two 
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snakes from Anegada are both alike in having a squamation similar to 
antillensis but (differ from andtillensis) in being pale ashy gray in color, the 
fifth scale row not parti-colored, but with a median streak of black. The 
upper lips are immaculate white, unspotted.” 

I took two specimens on Anegada, both were light tan, not gray, al- 
though I have taken gray specimens of this genus on some other islands, 
Peter Island for example. Both Anegada specimens had the usual parti- 
colored fifth row scales, differing from Barbour’s description of anegadae. 
One, MZUM No. 80639A, has lips almost immaculate; No. 80639B has 
spotted lips. Both have numerous dark spots on all dorsal rows, a feature 
occasionally found on specimens from the other islets and are somewhat simi- 
lar to variegatus. I would suggest the following diagnosis for anegadae: 
‘“‘A small, pale form differing from the populations on nearby islands in hav- 
ing scale pores much reduced in numbers and having dark flecks on the 
dorsal scales above the fifth row.” 

Dr. Cochran kindly sent me 9 specimens of ‘‘A. antillensis” labeled from 
St. Thomas and one specimen from Water Island. These specimens divide 
into three groups as far as pattern is concerned. USNM Nos. 98966, 
A12403 and 66523 have a dark, broken line (almost continuous on 98966) 
on the fifth row for the entire length of the body and in addition all rows 
below the patterned row are dark; rows 7-8 have spots near neck. (Note. 
Frequently the markings occur between rows or rather occupy the lower 
part of one row and the upper part of the adjacent row. I designate the 
rows by number to express this type of marking.) This group presents a 
pattern different from any I have seen. If it were possible to correlate 
them with an area, they would represent a well differentiated population. 
Nos. 66524, 12403 and 75866 have the pattern for half the length of the 
body and a few spots on 7 near neck; in Nos. 66525 and 66522 the pattern 
is reduced to about one fourth the length of body. This group agrees pretty 
well with the “typical antzllensis pattern”. No. 13857 is a snake of the 
general appearance of the nicholsi pattern, described below, with 4-5 
marked half the length of the body and 7-8 marked on the neck. ‘These 
marks are faint and the general appearance of the snake is like nichols?. 
No. 52547 labeled from Water Island has the appearance of a reduced 
“antillensis pattern”? with 5-6 spotted a fourth the length of body and 
7-8 marked on neck. 

Assuming that all labels are correct it would appear that the St. 
Thomas population had a greater diversity of patterns than that of any 
other island in this area and that the Buck or Capella Islands pattern was 
approached on St. Thomas on USNM No. 13857, reducing the nicholsz 
population to subspecific rank. No “antillensis pattern” has yet been 
taken on Buck or Capella Islands. 
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My original diagnosis of nichols? states: ““A pale form with the squama- 
tion of antillensis but the pattern of portoricensis, namely differing from 
typical antillensis in that the lateral stripe on scale rows four and five is 
visible only on the neck, where it is very faintly indicated, the broad dark 
dorsal band is likewise faint and is evidenced only by a gradual darkening of 
the more dorsal scales and the pattern on the eighth row is missing.” 
Under the description of the type I said: “In life the dorsal ground color 
is pale olive green, which fades to pale brown in alcohol. This color is 
light laterally, but becomes more intense dorsally. Each seale with a 
diffused darker margin. On the neck there is evidence of the character- 
istic dark lateral band on scale rows four and five, but the characteristic 
marks which occur on the eighth row of antillensis are missing.” This 
quotation shows that I was under the influence of fig. 174. The type local- 
ity of Alsophis nicholsi is Buck or Capella Islands just off St. Thomas. 
The specimens I took on Water Island approached nicholst in general 
appearance. 

The type of Alsophys nicholsi is MZUM No. 80648; paratypes 80640, 
80641 and MCZ No. 46503. This form should henceforth be called 
Alsophys nicholsi nicholsi Grant. The type locality and range is Buck or 
Capella Islands! off St. Thomas, Virgin Islands. 

The population occurring on St. Thomas and the Virgin Islands, ex- 
cepting Anegada and St. Croix and the islands and islets east of Puerto 
Rico, excepting Vieques which is said to have had portoricensis, should 
henceforth be known as: Alsophis nicholst richardi new subspecies. 


Alsophis nicholsi richardi?, new subspecies 

Type:—USNM 66522; E. Sebastian collector; St. Thomas, V.I.; 1923, 
male. 

Paratypes:—USNM 12403A, 12403B, A. H. Riise collector; St. Thomas, 
V.I. 

Diagnosis:—A 19 seale row Alsophis bearing a broken row of particolored 


' There are several islets called ‘‘Buck Island’’ among the Virgin Islands. Buck, 
meaning goat, is probably an influence left by the Dutch inhabitants of the Islands. 
It was customary to release goats on islets and capture or shoot the increase for food. 
Off St. Thomas lie two tiny islets nestling together like two commas with their tails 
separated by only about 20 feet of shallow water. Passing by these islands one would 
ordinarily think of them as a single island. On the charts these specks are named 
Capella because they are twin islets—Capella being the name of a twin star in the 
heavens. The fact that ‘‘Capella’’ means small or young goat is purely coincidental 
tothe local name of Buck. Therefore the proper names of these rocks are Buck Island 
or Capella Islands 

? Named in honor of the original collector. It is regrettable that the two genitives 
should occur in the name, but [ prefer to honor Richard rather than to adhere to 


euphony 
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scales on the 5th row from the neck to a varying distance along the body; 
usually particolored scales above fifth row particularly at nape, occasionally 
extending some distance posteriorly on the eighth row. Closest to A. 
anegadae, which is a smaller, pale form with scale pores reduced in numbers 
and having frequently a preponderance of single pores and dark flecks on 
scales above the fifth row; differs from A. nicholsi nicholsi, which has no 
lateral pattern or a greatly reduced one, and from A. portoricensis, which 
bears a reticulated pattern. 


SUMMARY 


Brongersma studied three cotypes of Psammophis antillensis Schlegel, 
which represented three species. From these he desired to select a lecto- 
type in order to restrict Asaophis antillensis (Schlegel) to a single species. 

Acting on his right to select any of the three, he selected a Guadeloupe 
specimen to be the lectotype of Alsophis antillensis (Schlegel). 

His action left the Virgin Islands area population, which had long been 
known as A. antillensis, without a name, unless as Schmidt claimed, A. 
anegadae Barbour and the Virgin Islands area population were identical. 
If this were so, the entire population would become A. anegadae. 

The identity of tle Anegada and Virgin Islands area populations has not 
been proven and there is good reason to believe them distinct. 


Alsophis nicholsi Grant, with Buck or Capella Islands as the type local- 
ity becomes Alsophis nicholsi nicholsi Grant, with intergrades on Water 
Island. 

The population on the remaining Virgin Islands, excepting Anegada and 
St. Croix, and on the islands and islets east of Puerto Rico, excepting 
Vieques, becomes Alsophis nicholsi richardi Grant. 
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